











a 


3 IMPROVED ACIDS 


TO FURTHER INCREASE THE RESULTS 
or ACIDIZING OIL AND GAS WELLS 





NOILOWI4 CITIOWLNOD OIMOH 


MADE WITH OUR EXCLUSIVE KLERSOL COMPOUNDS 
HALLIBURTON OIL WELL CEMENTING CO. 





























Things you don’t 


have given Tretolite Service its repu- 
tation as a standard for comparison. 
Every precaution known to the scien- 
tific world is exercised in the develop- 
ment of Tretolite formulas to treat 


crude oil to pipe line requirements. 


see. but are there 


Avail yourself of the assistance l! 


offered by this organization. 


TRETOLITE COMPA 


Manufacturing Chemists 
DALLAS ST. LOUIS 10S AN 


Representatives in all Principal Fie 























— 


¢ Engineer 


JULY 
1938 


VOLUME Ix 


© NUMBER 11 


A MAGAZINE OF METHODS FOR OPERATING MEN 





DRILLING AND PRODUCTION 


Geophysics Has Proved Its Importance 
in California Prospecting 
By Wallace A. Sawdon 


Established Method Adapted to Cement- 
ing of Wells Drilled Through Mine 


Tunnels 
By J. R. Bradshaw 


The Lubrication and Care of Geared 
Pumping Reducers _.. sce 
By Kenneth N. Mills 


Practical Dynamometer Tests (Part 2) 
By H. N. Marsh and E. V. Watts 


Method For Calculating Oil Evaporation 
Losses (Part 2) 
By Walter F. Rogers 


Fuel Costs For Various Types of Power 
By J. Erich Bruhn 


REFINING AND NATURAL 
GASOLINE MANUFACTURE 


Natural Gasoline Plants in K.M.A. Field 
Equipped For Pressure Maintenance 
By Frank H. Love 


Recent Progress in the Chemical and 
Physical Refining of Petroleum Prod- 
ucts (Part 1) 33 
By B. Kwal 
Pulsation Dampener in Gas Suction Line 52 


OIL AND GAS TRANSPORTATION 


Determining Location and Capacity of 
Units For Cathodic Protection of Pipe 
Lines 40 

By S. U. McGary 


This Issue Contains 


The Use of Small Units For Electrical 
Protection of Pipe Lines 42 
By Starr Thayer 


Compressor Station Heating System 
Utilizes Waste Heat . 54 
By J. C. Albright 


ENGINEERING NEWS OF INTEREST 


“Nitrogen-Reduction Ratio” __. wie 41 


Flow Characteristics, Composition, and 
Liquid-Phase Properties of Hydro- 
carbon Fluids From a “Combination” 
Well 


REGULAR DEPARTMENTS 
The Course of Oil 
Highlights in Oildom 
Progress of Major Pipe Line Work 
Latest Activities in the Oil Fields 


Summary of Petroleum Statistics and 
Field Activities 


The Month’s Activities in Refining 
Running Tour With Men in the Industry 
Laugh With Barney 62 


Machinery and Equipment 
64, 66, 67, 68, 69, and 70 


Trade Personals 71 
Trade Literature 72 


The Petroleum Engineer's Continuous 
Tables (Installment 14) 77 





———~- 


ne 


MEETINGS 


California Natural Gasoline 
Association—August 4, Richfield 
Building, Los Angeles, California. 


West Virginia Oil and Natural 


Gas Association—July 27 and 28, 
Charleston, West Virginia. 


American Chemical Society— 
September 5, 6, 7, 8, and 9, Mil- 
waukee, Wisconsin. 


American Association of Petro- 
leum Geologists, Mid-Year Meet- 
ing—September 27, 28, 29, 30, 
October 1, and 2, El Paso, Texas. 


Soda of Automotive Engi- 
neers, National Regional Fuels 
and Lubricants Meeting—October 
6 and 7, Tulsa, Oklahoma. 


a 

American Institute of Mining 
and Metallurigical Engineers, Pe- 
troleum Division—October 6 and 
7, San Antonio, Texas. 

. 

American Gas Association— 
October 10, 11, 12, 13, and 14, 
Atlantic City, New Jersey. 

e 

National Stripper Well Associ- | 
ation, Annual Meeting—October | 
18, Tulsa, Oklahoma. 

e 

Oklahoma Stripper Well Asso- 
ciation, Annual Meeting — Octo- 
ber 18, Tulsa, Oklahoma. 

a 


Independent Petroleum Associa- 
tion of America—October 19, 
20, and 21, Tulsa, Oklahoma. 

oe 


Mid-Continent Oil and Gas 
Asociation, Texas Division—Oc- 
tober 27, 28, and 29, San Antonio, 
Texas. 

* 

American Petroleum Institute, 
19th Annual Meeting—November 
14, 15, 16, 17, and 18, Stevens 
Hotel, Chicago, Illinois. 

a7 

American Soci of Mechanical 
Engineers—Dec a 4, 3 6 7, 
8, and 9, Philadelphia, Pennsyl- 


vania. 








| C.Morris - 
Be a a 
/ waar = < 
| W.L. Love - 


| RatpHH.Kinc - - - - - 


THE PETROLEUM ENGINEER PUBLISHING COMPANY 


Seventh Floor Allen Building 


President-General Manager 
- Vice-President 

- - Secretary-Treasurer 
- Vice-President and Adv. Mgr. 
C.R.Barrett - - - - Circulation Manager 
mC. Scuavme - - - « - Editor 
Frank H. Love - Associate Editor 
Assistant Editor 
Contributing Editor 


WaLtace A. SAWDON - 


DALLAS, TEXAS 


PITTSBURGH, PENN. 


RoceR MOTHERAL T. J. Crowiey 


Eastern Representative Vice-President 
230 Beverley Road 


Mt. Lebanon 
Telephone: Locust 1500 


TULSA, OKLAHOMA 


1402 South Owasso 
Telephone: 3-4236 


Telephone: 2-4571 


LOS ANGELES, CALIF. 
R. C. WiprpeERMAN 


West Coast Representative 
905% North Fairfax 
West Hollywood, California 


Telephone. HEmpstead 1885 











MEMBER A. B.C.—MEMBER A.B. P. 



































Copyright, 1938, by The Petroleum Engineer Publishing Co. 








Jury, 1938 











DURABILITY 
ELASTICITY 
41-2 
TOUGHNESS 


a 


ot 
Perfectly. BALANCED 


“Hercules” (Red Strand) Wire Rope offers more than the 
strength necessary for the most gruelling work, because we 
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necessary. 
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The Course of Oil 


By K. C. SCLATER 





Research It has been brought to the attention of 

d this department that “Not only in engi- 
ane neering, but in the entire field of research 
Practice the lag that exists between the findings of 
the research laboratory and getting those findings into 
everyday use is one of the greatest ills confronting 


progress. 

“4 Challenge—Shorten the Lag Between Research 
and Practice,’ an address by Frank T. Sheets, president 
of the Porgland Cement Association, at the 34th An- 
nual Dinner of the American Concrete Institute, ana- 
lyzes this important subject for the engineering pro- 
fession and suggests a solution that may be helpful in 
making the findings of all research more quickly used 
in practice.” 

As research plays an important part in the advance- 
ment of the petroleum industry the “challenge” re- 
ferred to and the solutions suggested therein are of 
particular interest. 


One of the greatest ills of the engineering profession is the long lag 
between research and practice—the time elapsing between the discoveries 
and findings of research and their general acceptance and application by 
engineering practitioners. ; : 

The primary cause of this ill is lack of interpretation and lack of selling 
of the fruits of research. 

If we make a painstaking survey of current engineering practice, we 
are forced to admit that it lags away behind the knowledge which has been 
developed from research and scientific analysis. This applies generally 
throughout the entire field. Examples occur in the road field, in the struc- 
tural field, and in many others. Building codes, for examples, frequently 
prescribe narrow limits, within which the practitioner must prepare his 
designs, and yet many building codes are obsolete in the light of present 
day knowledge. 

Before we can expect the findings of research to be adopted and made 
a part of current engineering practice, it is necessary that they be under- 
stood, absorbed, and molded into a form usable by the practitioner. There- 
fore, in taking up the challenge to shorten the lag between research and 
practice, it is reasonable that we look at the practitioners and see what 
manner of men comprise this group. Among them we find: 

1. Busy executives, scientifically inclined, open-minded, but too busy to 
delve into research details; 

2. Busy executives, non-scientific in instinct, impatient of detail and 
given to direct action; 

3. The closed-minded individuals, self-sufficient in their own knowledge, 
who are inclined to pooh-pooh any proposition, with which they are not 
acquainted, as abstract theory ; 

4. The so-called practical engineers, scoffing at any problem involving 
more than arithmetic and simple equations; 

5. The know-it-alls ; 

6. The do-it-the-way-we-learned-in-school crowd ; 

7. The copy cat, tradition-loving, mentally lazy flock ; 

8. The very, very few who are just plain dumb; 

9. The smart, open-minded searchers for better things. 

To this composite and widely varying crew, the fruits of research must 
be interpreted and sold. 

S$ we approach the problem of interpreting and selling the fruits of 
research to the practitioner, it might be well to pause and consider—what 
is research? To my mind, it may be best defined as the honest, intelligent, 
painstaking search for useful truth. As such, it exists for the good it pro 
duces; and any activity carried on as mental gymnastics, for entertain 
ment and pleasure alone, or for the personal aggrandizement of individuals, 
does not come within this definition, and cannot be dignified by the name 
research. In its higher sense, research is a sacred trust. It must be en 
trusted to those high-minded, self-sacrificing, conscientious individuals who 
will regard it as such, and who will realize their responsibility to their 
fellow members of the engineering profession. . 

We have alread 
equally pertinent t 
we do so, 


y discussed the complex group called practitioners. It is 
nt to take the researchers apart and see who they are. As 
we find that the researchers are made up of: : 
_ 1. Inhabitants of the technical stratosphere—men who think so deeply 
in their particular field that rather complicated statements seem simple to 
them, and who are not conscious of being profound—‘“who could not if 
they would, * talk the language of the practitioner ; 

2. Cloud riders—not quite 
and utterances as the 
to follow ; 


so abstract or profound in their thinking 
stratospherists, but still difficult for the practitioner 


it lh ag ne) adventurers, engaging in research mainly for the fun of 
dy: y_ inc ifferent to responsibility of interpreting results and complet 
g vestigations, and constantly looking for new fields to conquer ; 
4. The technical snobs—thank heaven they are few—who like to talk 


a ten cent idea in ter z i i inf i 
: ‘ 1 dollar language, thus impressing the uninformed with 
their Profound minds; , ' 5 


5. The self-advertisers, thinking of 
Personal success ; 

6. The conscientious thinkers ; 

7. The unselfish servers of fellow engineers ; 


research primarily as a ladder to 
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8. The rare species, who simultaneously contribute unselfishly, think 
deeply, conclude soundly, talk simply. 

Nith these complex and violent contrasts in the personnel composing 
the groups of researchers and practitioners, it is no wonder that there is 
a lag between research and practice, and that a studied effort must be 
made by both groups to facilitate molding research into practice. 

With this problem before us, a good dose of frank self-analysis will be 
most helpful. There is a lot of good and a little of bad in each of us. Let 
us strive to eliminate the faults that are keeping researchers and prac- 
titioners so far apart, and let each individual in the two groups tune his 
thinking and his actions to the obvious needs of his fellow engineers. 

These preliminary discussions bring us to a consideration of research 
reports as they are prepared today. Generally speaking, they are written 
primarily for the consumption of researchers, rather than practitioners. 

‘hey frequently require the reader of the report to know as much 
about the research problem and the work as the writer himself, in order 
to gain a clear understanding of what the writer really means. They are 
not directed at the ultimate consumer. 

The make-up commonly used consists of: a statement of the problem; 
a description of the apparatus; discussions of the details of the methods 
of making tests and measurements; a complete presentation of the data 
secured ; a summary of the findings; the conclusions. 

The sad part is that frequently these component parts of research re- 
ports are badly jumbled together in writing, so that it is difficult for the 
uninformed or busy reader to segregate the information in which he is 
primarily interested. 

Obviously, fellow researchers want all of these component parts of a 
research report to be clearly and separately stated, but the practitioner 
(believing in the researcher’s integrity and ability) wants primarily: a 
statement of the problem; a presentation of essential findings of fact; the 
conclusions from the facts, stated in such a way that they may be applied 
to practice. 

Therefore I present this question: ‘Why not write all research reports 
from the practitioners’ point of view?’ This would mean incorporating in 
the body of the report a statement of the problem, the essential findings 
of fact and conclusions for embodiment in practice—putting in an appendix 
or supplement the other information which follow researchers would find 
interesting and helpful in analyzing the researcher’s report, such as: a 
description of the apparatus; the details of tests and measurements; the 
data secured. It might be best in many instances not to publish such a 
supplement as a part of the report, but merely to refer to it as being avail- 
able, on request, to those who require such supporting detail. 

This course is suggested, not with the idea that it is not absolutely 
essential to record permanently and state clearly information of the type 
which would be included in a supplement of this character; but rather to 
emphasize that part of the research report which is essential for the prac- 
titioner, to strip research reports down to these bare essentials and thus to 
challenge the busy practitioner to read and apply useful truth. 

However, in spite of the benefits which would follow such reforms in 
report writing, the fact remains that in many cases after the researcher has 
gone as far as he can toward grasping the need of the practitioner and 
presenting his findings from that point of view, and after the practitioner 
has gone as far as he can in entering the realm of the researcher, there 
still remains a ‘No-Man’s-Land,’ a missing link between research and 
practice. In such case, we badly need an interpreter. 

This would be an engineer who is fully competent, from the standpoint 
of training and mental capacity, to grasp the findings of the researcher, 
and who at the same time has a background of practice and a knowledge 
of the practitioner’s needs. This ability would enable him to analyze and 
assimilate the researcher’s findings and state them in language which the 
average practitioner can comprehend. 

An alternative would be a joint committee of researchers and prac- 
titioners, who will review a research report before its release, to insure 
that the statements are not only sound from the research point of view but 
understandable and in form for application by the practitioner. 

An outstandingly good example of the type of interpretation we have 
in mind consists of the textbook writers and engineering teachers. Here 
we have men who are forced frequently to take complicated technical infor- 
mation, obtained through profound research, and interpret it in such a 
way that it may be grasped by young engineering students, the average 
of whom have no higher mental qualifications than the average of the 
practitioners, and who lack the background of experience which the prac- 
titioner has. 

All researchers and practitioners were once engineering students, and 
none of us can fail to remember how we blessed the outstanding textbook 
writers and outstanding teachers, who presented their material under- 
standably. If we had not had good interpreters in our younger student 
days, many of us would not be engineers now, and with this fine record 
of the fruits of good interpretation, it seems distressing that we have not 
more generously employed the interpreter in our more mature technical 
experience to keep practice abreast of research. 

In our civic experience whenever we encounter a distressing condition, 
the first cry is for legislative reform. And so, as I contemplate this prob- 
lem, I am tempted to say ‘There ought to be a law’ providing that 

1. All researchers must try to determine what the problem is before 
they start to solve it; 

2. All researchers must analyze results and prepare an understandable 
report on completed projects before new ones can be started; 

3. All the profound shall try to be simple, and the simple to be pro- 
found ; 

4. A practitioner shall be outlawed if he doesn’t keep up with research 
and apply it; 

5. The researcher shall be ostracized by his fellows if he forgets the 
need of the practitioner or indulges in technical snobbery ; 

6. Interpreters shall be born, trained, used and honored ; 

7. All must search for, recognize and apply scientific truth; 

8. All researchers must recognize that the intelligence quotient rating 
of practitioners as a body is probably reasonably near that of the re- 
searchers as a body; that merely because the practitioners haven't time to 
be as familiar with research as the researchers, and are too busy to delve 
into involved, verbose and abstract reports, they are not dumb; and that 
the practitioner is too busy being a practitioner to be necessarily a good 
researcher. 








HIGHLIGHTS IN OILDOM 
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Robertson The Robertson bill to regulate lenton, Tiona, Lack, and Kinzua districts, $1.68 4 py. 
evan the production of oil in state- Southwest Pennsylvania, $1.46 a bbl.; Eureka lines and West 


Eff owned tideland oil fields of 
ect California is now in effect. An 
attempt to take it before voters in November on a refer- 
endum failed because its opponents failed to obtain the neces- 
sary signatures. 

The new law provides for a commission composed of the 
state controller, the lieutenant-governor, and the director of 
finance, which will lease the lands and determine the royalty 
the state will obtain. 

The Robertson law reserves to the state all oil, gas, oil 
shale, coal, phosphate, gold, silver, and other mineral de- 
posits in the tidelands. These deposits can be disposed of only 
on a rental or royalty basis. Sole authority to issue prospect- 
ing permits and sign royalty contracts for the state of Cali- 
fornia is vested in the new commission. 

a 
Three bills designed to regulate 
Oil Bills and tax the oil industry have 
Introduced been introduced in the Illinois 
legislature. One of the measures 
would impose a 2'/2 percent severance tax on all oil and gas 
production. The other two bills are concerned with giving 
the Illinois Commerce Commission authority to draw up 
regulations for the control of oil and gas production in the 
interest of conservation. 


Three Illinois 


& 
The California Division of Oil 
To Curb Gas and Gas has taken steps to curb 
Wastage excessive production of gas in 
the state. The first step in the 
program was the meeting on June 28th of operators of the 
Dominguez field, who agreed to work out a plan to prevent 
future wastage of gas. Howard Pyle was named chairman 
of the operators’ committee to work with state officials to 
establish a new ratio in several fields that have been exceed- 
ing their gas quota. To bring this about a number of other 
meetings were arranged. 

This series of meetings was the outgrowth of a mass meet- 
ing called previously by Governor Merriam to bring the 
matter of gas wastage to a head. At that time he impressed 
upon operators that a reduction in gas waste must be forth- 
coming or drastic steps would be taken to enforce the 
state’s gas act. 


California Moves 


e 
Pennsylvania Crude The latest reduction in prices 
Prices Again for Pennsylvania grade crude 
Reduced oil was 25 cents a barrel. This 

is the fifth price reduction 
since September 1, 1937. Companies announcing the new 
quotations were the Seep Purchasing Agency of the South 
Penn Oil Company, Pennzoil Company, Cities Service Com- 
pany, Valvoline Pipe Line Company, and the Pure Oil 
Company. 

The new quotations are as follows: 

Bradford-Allegany district, $1.80 a bbl.; Oil City-Titus- 
ville district, $1.73 a bbl.; Group A, including Cochran, 
Franklin, Hamilton, and Doolittle districts, $1.73 a bbl.; 
Group B, Titusville district, $1.72 a bbl.; Group C, includ- 
ing Turkey and Tidioute districts, $1.71 a bbl.; Group D, 
including Bear Creek and Porkey districts, $1.70 a bbl.; 
Group E, including Eideneau, Bull Creek, Rough Run, Car- 


bon, Dipner, Bredin, McJunkin, Jameson, Kennerdell, Em- 


10 


Virginia stations of Pure Oil Company, $1.40 a bbl.. ond 
Buckeye lines, $1.30 a barrel. A few days after this genera 
price reduction Corning grade crude price was cut to $1.17 
a barrel. 


Texas Abolishes In its latest proration order 
Saturday Shutdown [ht effective July Ist, the 


Texas Railroad Commission 
abolished Saturday shutdowns for the state although retain. 
ing the Sunday closings. It had been proposed that both 
Saturday and Sunday shutdowns should be abolished, but the 
protest of operators prevailed. 

In announcing the Railroad Commission’s decision, Com. 
mission Chairman Terrell said: 

“Favorable trends developing in recent weeks continue to 
reflect improved conditions in the oil industry. Strict pro. 
duction control policies, and reduced refinery runs, are doing 
much to bring the supply of crude oil and gasoline more 
nearly in line with demand. 

“Crude stocks have been reduced to a point where they 
are now three percent lower than at this time last year, and 
gasoline stocks declined 1,700,000 bbl. during the week end- 
ing June 18, 1938. 

“We are now entering a period of high gasoline consump. 
tion, which should further reduce excessive stocks and con- 
tribute to additional improvement in the oil industry’s pos- 
tion during the next few months. There are also important 
signs that business recovery may be taking place, and should 
this be true the trend of a decreasing domestic gasoline con- 
sumption will probably be reversed.” 


Kansas’ new oil proration regu- 


Revise Oil lations, adopted less than a year 
ago, may be revised at a hear- 


Regulation Plan ing of the Corporation Com- 


mission announced for this month. The commission, in an- 
nouncing the hearing, said evidence would be received for 
the “revision, modification, repeal or amendment of present 
rules and regulations concerning the production, sale, and 
conservation of crude oil, and the establishment of potentials 
for oil wells.” 

The regulations, including the withdrawal decline curve 
method of fixing oil-well potentials by calculation instead 
of physical tests, were adopted in July, 1937. An order by 
the commission last April extended from nine to 12 months 
the period for physical tests on wells operating on the curve 
method. Potentials fixed for wells in June were ordered by 
the commission to continue in force until otherwise ordered. 


@ 
Oklahoma Marginal The Grison Oil Company has 
Well Rule attacked in the Oklahoma 


Supreme Court as “unfair” a 
Attacked — Rang ed sg! 
Corporation Commission ordef 


setting marginal allowables in the Wilcox zone of the Okla- 
homa City field at 165 bbl. per day. 

The complainant says the order favors small wells and 
discriminates against large wells and asks a writ of prohibi- 
tion to hold up application of the order, which went into 
effect July Ist. 

The order provides that each well in the zone may produce 
165 bbl. of oil a day, or its full production if incapable ot 
producing that amount. 


Kansas May 
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“There’s a PLUS value 
in Protectors” 


giatt 


That is the way one drilling superintendent recently charac- 

























terized Patterson-Ballagh Protectors. Here is a Protector that 
has passed from the classification of “optional” into that of 


"necessary." 


Patterson-Ballagh Protectors not only save wear on casing and 
equipment but they minimize drill pipe friction as well. 
Because they eliminate drill pipe whip and reduce rotational 
vibration, faster drilling speeds and straighter holes are 


possible. 


Today there are 84 sizes of Patterson-Ballagh Protectors to 


Ask for Free chart 


fit all drill pipe. Fresh stocks and 24-hour field service are 
which lists all deep 


available in almost all production centers of the United States. wells over 10,000 ft. 


PATTERSON-BALLAGH PROTECTORS 


AN INVESTMENT THAT PAYS DIVIDENDS DURING DRILLING AND PRODUCTION 





Patterson-Ballagh Corporation, Ltd. 


Plant & General Offices—1900 E. 65th St., Los Angeles, Calif. Mid-Continent Office — 1507 Maury St., Houston, Texas 
New York Office —39 Cortlandt St., New York City 
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Progress of Major Pipe Line Work 





UMORS, current for several weeks, to the effect that 

the Continental Oil Company would lay a pipe line 

from the Lance Creek field, Niobrara County, Wyoming, to 

Denver, Colorado, have finally been confirmed. W. H. Fergu- 

son, executive vice-president of the company, has stated defi- 

nitely that a 245-mile, 6-in. line will be constructed starting 

this month. Application for permission to lay the line was 

made in the name of the Celibur Corporation and for some 

time it was denied that Continental was in any way con- 
nected with the project. 

The line will be constructed of seamless pipe, welded at 
the joints. Its capacity will be 10,000 bbl. per day. The pro- 
ject is expected to cost $2,000,000. 

The Continental Oil Company has 41 percent of the 
acreage in the Sundance participating area at Lance Creek, 
and about 4000 acres outside the participating and unit 
areas, including a large block of acreage covering the east 
Lance Creek high. Under the unit plan Continental receives 
about 4500 bbl. of Sundance oil per day. 

At Denver, Continental operates a refinery having a dis- 
tillation capacity of 1850 bbl. per day and a cracking capac- 
ity of 1000 barrels. This plant will be served by the new 
pipe line, and it is also quite likely that the Bay Petroleum 
Corporation, which has a 1650-bbl. refinery at Denver, will 
receive at least a part of its crude from this source. At pres- 
ent this refinery is purchasing about 1500 bbl. of Lance 
Creek crude per day. 

Upon the completion of the new line the Continental Oil 
Company will take up its present line from the Lance Creek 
field to Manville, at which point crude is loaded into tank 
cars for shipment. 

The Lance Creek field has one other outlet at this time. 
The Illinois Pipe Line Company operates a line from the 
field south 24 miles to the Fort Laramie station on the Stano- 
lind Pipe Line Company’s system to Freeman, Missouri. This 
line transports 5000 bbl. of crude per day from the field to 
Fort Laramie where it is mixed with stored Salt Creek oil 
and moved to mid-western refineries of the Standard Oil 
Company of Indiana. 


The Shell Petroleum Corporation’s gasoline pipe line from 
its Wood River, Illinois, refinery to Lima, Ohio, is being 
completed. At the latter point it will connect with the gaso- 
line pipe line system of the Standard Oil Company of Ohio, 
making it possible for Shell to reach by pipe line delivery 
points as far north as Toledo, Ohio, and the Great Lakes. 

Terminals are being provided at Zionsville, Indiana; Ef- 
fingham, Illinois; Terre Haute, Indiana; Muncie, Indiana, 
and Springfield, Ohio. Field headquarters will be at Zions- 
ville, a suburb of Indianapolis. 

Officials of the new pipe line system were named recently. 
R. B. High is manager and S. S. Smith general superintend- 
ent. Both will have their offices in St. Louis. W. H. Shelley, 
formerly superintendent of the company’s Illinois division, 
has been appointed field superintendent. M. E. Overman has 
been named chief dispatcher, J. H. Hall chief electrician, 
and R. F. Ballman chief accountant. Superintendents of the 


_— 


Rodger, all from the company’s refinery at Arkansas Cit 
Kansas, and F. R. Chase, formerly chief engineer of a 
Braman, Oklahoma, gasoline plant. 


A 6-in. oil line will be laid by the Standard Oil Com 
of Louisiana from the Magnolia field, Columbia County 
Arkansas, to the company’s trunk line at Haynesville 
Louisiana, a distance of 25 miles, it has been announced, In 
addition, the company will lay about 15 miles of gathering 
lines in the Magnolia field to serve that newly-developed area, 


Pany 


The Derby Oil Company has awarded a contract to the 
Pipe Line Service Company, Seminole, Oklahoma, for the 
laying of a 4-in. pipe line from the company’s pump sta- 
tion in the Robbins pool, Kansas, south of Wichita, to the 
Wellington pool, Sumner County, a distance of 20 miles, 
The Derby Oil Company recently contracted with E, B. 
Shawver, independent operator, and the Transwestern Oil | 
Company to run oil from their leases in the Wellington area, 
Until the pipe line is completed the crude will be shipped 
to Wichita by tank car. 


The Oklahoma Natural Gas Company is laying 15 miles 
of 12-in. pipe line near Cement, Oklahoma. The pipe was ” 
taken up at Mildred, Kansas, by E. M. Campbell and Com- 7 
any and is being laid by the White Deer Pipe Line Construc- 
tion Company. 


Six miles of 12-in. pipe and one mile of 14-in. pipe are 
being laid through the city of Hammond, Indiana, by the 
Sheehan Pipe Line Construction Company for the Stanolind > 
Pipe Line Company. 

» 


Sinclair Refining Company, Pipe Line Division, is laying 
a 12-mile, 4-in. pipe line from the Sinclair Prairie Oil Com- 7 
pany’s No. 1 J. M. Best well in the new deep-producing area 
of northeastern Cooke County, Texas, to a loading rack at 7 
Gainesville. 


The Michigan Public Utilities Commission has been peti- 
tioned by the Commonwealth Pipe Line Company for pet- | 
mission to construct several pipe lines to serve Allegan 
County fields. One line would connect the company’s truck- 
loading racks in Dorr, Monterey, and Salem townships with 
the Dorr field. This line also would extend to a truck-load- 
ing rack in Hopkins Township and a tank-car loading rack 
at the same point. Another line would extend from truck- 
loading racks and storage plants in Salem Township to Mus- 
kegon, and a third from Salem Township to Vriesland, 
Ottawa County, where it would connect with truck-loading 


terminals include C. R. Schulthies, F. D. Miller, and J. R. « facilities. 
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BETTER FACILITIES 
... BETTER SERVICE 


Youngstown’'s new seamless tube mill, because of its 
improvements provides a completely modern and de- 
pendable source of supply for seamless oil country 
tubular goods. Since it is the first seamless tube mill 
built in this country within the past seven years, ad- 
vantage has been taken of all the technical improve- 
ments in mill design and all the experience gained in 
seamless tube manufacture during this period. Here 
are three of the many improvements which make 
possible better quality and greater uniformity 


1 - Giant “peelers” which remove the outer surface of the 
solid rounds to expose any defects and make certain 
that only sound steel is used. This displaces the former 
process of pickling and chipping. 


2 - New design heating furnaces with,under-and-over firing 


insure the even heating of the solid round so necessary 
for best quality seamless pipe. 


3 - The heaviest housings ever used in a seamless tube mill, 
roller bearings and improved bar steadiers on the two 
piercers, combine to give this mill the extreme solidari- 
ty, stability and freedom from vibration which enables 
the operators to work to established tolerances with 
greater ease than heretofore possible on any mills 
of similar size or design. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


Manufacturers of Carbon and Alloy Steels 


General Offices : - : YOUNGSTOWN, OHIO 


2-7A 


Sheets - Plates - Pipe and Tubular Products 
Tin Plate - Bars - Rods - Wire - Nails 
Plates and Spikes. 


- Conduit 
- Unions - Tie 


Youngstown’s pipe is distributed by: 
The Continenta] Supply Co., 


Continental Emsco Co., Inc., 


30 Rockefeller Plaza, New York City 
Republic Supply Co. of California, 


Los Angeles, California 


Dallas, Texas 

















Latest Activities In The Oil Fieldg 


UNNINGHAM Oil Company’s No. 1 Union Pacific- 

Cronberg, on the Oil Springs structure in the Laramie 
Basin, Wyoming, and six miles north of the Allen Lake gas 
field, produced 55,000,000 cu. ft. of gas per day from 
Sundance sand at a depth of 2232 feet. Total depth of the 
well is 2315 feet. Pressure on the casing was 1100 pounds. 
This is one of the largest gas wells completed in Wyoming 
in recent years. 


Humble Oil and Refining Company and Gulf Oil Corpo- 
ration’s No. 1 Robertson, southwest of Longview, Gregg 
County, Texas, flowed 26 bbl. of distillate and 5,000,000 cu. 
ft. of gas per day at a tubing pressure of 500 lb. through 
perforations at a depth of 7244 to 7286 feet. Production is 
obtained from the Glen Rose lime. 


& 

Magnolia Petroleum Company’s No. 1 Ferguson, in 5-12s- 
2w, Vermilion Parish, Louisiana, on the West Gueydan pros- 
pect, flowed 85 bbl. of distillate and 1,900,000 cu. ft. of 
gas in 24 hours through 16/64-in. choke from a depth of 
7130 feet. The well was plugged-back from 9144 feet. 

a 

Helmerich and Payne et al’s No. 1 State School Land, in 
SW SE SW 16-28-lw, Kay County, Oklahoma, midway 
between the Braman and Blackwell pools, produced at the 
estimated rate of 300 bbl. per day from the second Wilcox 
at a depth of 3620 feet. Total depth of the well is 3645 feet. 
The 65-in. casing was set at 2900 ft. and a 4'/-in. oil 
string was set. 

e 

Rhodes and Tompkins’ No. 1 Emma Cowden, in section 
1, block 44, T-2-S, T. & P. Survey, Andrews County, Texas, 
after stage treatment with 1500 and 5000 gal. of acid, 
flowed at the rate of 40 bbl. of oil per hour from a total 
depth of 4220 feet. 


Continental Oil Company’s No. 1 James Moss, in 8-19. 
9w, Calcasieu Parish, Louisiana, in the Lockport Sector near 
Lake Charles, flowed 138 bbl. of oil in 24 hours through 
Yg-in. choke at a tubing pressure of 700 Ib. and a cas 
pressure of 500 pounds. The well was drilled to a depth of 
6737 ft. and plugged-back to 5340 ft. 
perforated between 5314 and 5324 feet. 


and 6-in. Casing F 


Devonian Oil Company’s No. 1-C-8 Duggan, labor al 
league 54, Oldham County School Lands, Cochran County, 
Texas, after treatment with 2000 gal. of acid flowed 107 bbl 
of oil in 20 hours. This well is two miles south of the previ- 
ous limit of the Duggan field. 


Petroleum Producers Company and Continental Oil Com.” 
pany’s No. 1 State Asylum Land, in SW corner, block 1) 
Cherokee County School Land, Wichita County, Texas, an q 
treatment with 3000 gal. of acid flowed at a rate estimated | 
at 500 bbl. of oil and 500,000 cu. ft. of gas per day from: 
Bend lime at a depth of 5076 to 5120 feet. Total depth of | 
the well is 5129 feet. The well is only three miles south of | 
Wichita Falls. Farther south Adams’ No. 1 Moer, just east! 
of Scotland, Archer County, pumped 275 bbl. of oil in 45. 
hours from a total depth of 4148 feet. In the Hull-Silk pool,” 
Archer County, Helmerich and Payne and Blackwell Oil andy 
Gas Company’s No. 2 Wilson-McCrory opened the third pron 
ductive zone when it flowed 35 bbl. of oil per hour froma” 
depth of 4348 to 4360 feet. The discovery well produces 
from the 3800-ft. zone and the same operators’ No. 2 Wik. 
son, the deepest well in the pool, on Railroad Commission 
gauge flowed 110 bbl. in five hours through open tubing 
from the Ellenburger lime at a depth of 5080 to 5109 feet 





AVERAGE CRUDE PRICES 


California 


Kettleman 
Hills 


Playa Del Rey 
Coalinga 
Signal Hill 


Montana 


Louisiana 
Rodessa 
Gulf Coast 


$1.19-1.43 
.80-1.16 
-70- .90 
.80-1.21 


1.35 
.97-1.30 
.12-1.18 
-78-1.08 


North Louisiana 
Illinois 
; Kentucky 
Wyoming indi 
ndiana 


Ohio 


Colorado 


New Mexico 


Lima 
Texas 


North Central 
Panhandle 
West Texas 


.96-1.20 Michigan 
.91-1.08 


Pennsylvania 
-78-1.08 


$ .91-1.25 
84-1.41 | 
90-1.22 

1.35 
1.30 
1.12 


1.00 
1.27 


DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.I. 
(Figures in Barrels) 


1B. of M. Week 

Dept. of Int. Ended 

Calculations July 2, 
(July) 


518,400 
172,300 


Week 
Ended 
June 4, 
1938 
| Oklahoma 
Kansas 
Panhandle Texas 
North Texas 
West Central Texas 
West Texas 


440,500 
138,200 
~~ 60,050 
72,350 
27,600 
178,850 
95,250 
363,250 
204,950 
187,450 
.189,750 
76,300 
181,400 
257,700 
43,300 
147,500 
54,750 
51,400 


143,150 
64,300 
73,200 
28,400 

181,750 
88,300 





East Central Texas 
East Texas 364,300 
Southwest Texas 203,850 
Coastal Texas 188,350 
TOTAL TEXAS ,360,300 .192,450 
North Louisiana 79,400 

| Coastal Louisiana 184,250 
TOT. LOUISIANA 260,600 263,650 
Arkansas 51,000 51,100 

| Eastern 149,700 145,400 
| Michigan 56,400 53,450 
Wyoming 55,500 61,100 














Bradford 
Southwest 


1.80 
1.46 
1.40 
1.30 | 
1.17 


1.67 
2.10-2.17 


Gulf Coast 
Darst Creek 1.09 
East Texas 1.35 
Talco .73 


Kansas .98-1.30 
Oklahoma .98-1.30 
Arkansas .90 


Montana 13,500 13,650 
Colorado 5,200 3,750 
New Mexico 112,900 91,200 
TOTAL EAST OF 
CALIF. 
California 
TOTAL U. S. 


14,850 
4,100 
90,300 


.95-1.41 





Eureka 2,755,800 


642,300 
3,398,100 


2,395,450 
663,100 
3,058,550 


2,432,350 


675.600 


3,107,950 





Buckeye 





Corning ’These are Bureau of Mines’ calculations of the demand for domestic 

| erude oil based upon certain premises outlined in its detailed forecast 
for the month of July. As demand may be supplied either from stocks 

| or from new production, contemplated withdrawals from crude oil 
stocks must be deducted from the Bureau’s estimate of demand to 
determine the amount of new crude oil to be produced. 


West Virginia 


Canada 
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most organizations. What it actually means is 
established only by experience—your expe- 
rience with the organization in question. 


No organization is more keenly aware of the 
imperative need of prompt, direct service than 
is Dowell. It knows that delay to oil operators 
means loss—actual cash loss. 


Dowell has geared its personnel and equipment 
to respond instantly to call—regardless of the 
hour—regardless of the elements. 


Six years of service to the oil industry in every 
limestone area has tested Dowell’s ability to 


WeEtLL 


CH e mt 


OUT IN FRONT... with Unparalleled Service 


The word “service” tends to be a vague, 
elastic claim that is readily appropriated by 


perform under every conceivable condition— 
good and bad. Its record is known and 
respected. 


Dowell is “out in front” on every front— 
materials, technique and performance. Stay 
“out in front” with Dowell. 


NEW! DOWELL “XR’’ ACID | 
The Sustained Action Acid 


| 
Dowell’s latest achievement—a new principle of acid 
action. Dowell "XR" Acid is kept live till it travels | 
far into the pay zone. Get the facts on Dowell 
“XR.” Information at all Dowell stations. | 
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Summary of Petroleum Statistics and Field Activitje 












U. S. Dail 


3,550,000 
3,400,000 
3,250,000 


— BARRELS — 





Average Production 





Daily Average Crude Runs to Stills 











3,300,000 








3,200,000 














3,100,000 
3,000,000 
2,900,000 


— BARRELS — 


















U. S. Crude Oil Stocks 


330,000,000 


oa 
Gasoline Stocks in U. S. Refineries 








60,000,000_ 











315,000,000 
300,000,000 
285,000,000 
270,000,000 


— BARRELS — 





50,000,000 
40,000,000 


30,000,000 








— BARRELS — 









































































































° + ° . bem . . . = 
mde SEG ea gape Rese ®sgeg th DO 
SPassecdsgsagrsg SPayvssgsaeare 
Above statistics supplied by the American Petroleum Institute. 
. 7. . . e 
Summarized Operations in Active Fields for June, 1938 
FIeLps Completions | Producers Rigs Drilling Depth of No. Casing Gravity Type of 
Wells Production Strings of Oil Tool Used 
Texas 
Ns iwiabiadeniacesanecereene 150 146 37 110 3500-3700 2 40 Rotary 
I i on aaa saad peemeten 47 40 5 19 1554-2900 2 22 Rotar 
SER Cre Tree 67 67 16 70 3675-4377 2 and 3 32-36 Rot.-Cab, 
ET ee 53 53 40 139 1700-3900 2 40 Rotary 
DNS. Cue cient envocanneaws 20 19 3 11 4900-5900 2 38 Rotary 
I eee Tree 33 29 9 30 3922-5878 2 or 3 21-54 Rotary 
i de Sec a er ioc di 19 19 10 15 2850-3450 2 and 3 30-38 Rot.-Cab., 
or Sse a ahaa Sinn eee 9 9 2 3 4230-4361 2 16-24 Rotary 
fs Je | Serre re 90 88 24 131 3730-3935 2 42-43 Rot.-Cab. 
OKLAHOMA 
ee ee ee 5 5 2 9 6450-6682 : 39 Rotary 
cs argh ag ied raha aan a-oreresc 23 19 | 8 1800-4488 2or3 | 38 Rotary 
KANsaA8s | 
TO ES ET ET 21 18 4 24 2926-3435 2and5 | 32-37 Rot.-Cab. 
a seh aiwaadewiewssccascld 18 14 2 15 3222-4085 2 and 5 42-48 Rot.-Cab. 
eee eee 17 16 2 19 3290-3518 2 39-42 Rot.-Cab. 
LovutstaNa-TEXAs-ARKANSAS 
ete erate ciathid buy dt da dean wie 13 13 5 17 5950-6450 3 39 Rotary 
ILLINOIS 
CTT oT CET TT 93 71 37 190 2950-4100 2 36-38 Rot.-Cab. 
New Mexico 
i ins as cai tiene we as Oe A 44 41 20 91 3150-4030 3 30-34 Rot.-Cab. 
CALIFORNIA 
I 65a. ce.0le co bee sike.0 sie 4 4 2 14 8300-8730 3 or 4 40 Rotary 
ERE ER SE Pe emer ee epee 17 17 26 24 3500-4000 2 and 3 18-20 Rotary 
J . 7 . 
Field Activities by States for June, 1938 
STATE Completions Producers Locations Rigs Drilling Wells Production, 1937 
June iy June May June May June May June May (In Barrels) 
NN, «.inansinedecs 22 23 19 18 43 14 19 15 38 32 12,088,341 
See 126 112 104 105 93 117 105 106 220 228 238,587 ,663 
SES ae l 0 1 2 20 28 1,532,893 
ee 93 122 71 107 22 178 179* 63 62 7,376,022 
DR i nkieccendea.0% i) 12 6 & 2 2 25 26 820,000 
NE 62 cate iptwia sa wale 150 143 117 101 12h 125 30 35 191 224 70,542,000 
ee eee 67 64 45 14 15 17 8] 7 | 5,500,000 
vouisiana..... 124 72 98 53 157 44 52 54 225 189 90,501 ,068 ‘ 
IR a.5.8-0s5) 00Gb erm 80 74 65 15 75 04 25 34 141 40, | 16,254,181 % 
EE 2 0 2 2 4 5 Gas Prod. } 
Sree 2 5 2 4 3 2 54 53 ).775,000 
New Mexico.......... 52 40) 40 34 14 12 159 168 38,642,184 
eS 14 14 5,466,200 i 
See See 89 70 57 47 410 52 124 127 3,547,600 
0 Ne ee 211 201 144 154 154 207 34 15 277 321 225,402,731 
Pennsylvania......... 19,154,400 : 
Se 1193 1228 917 964 1124 1319 399 439 1392 1457 506,891,233 ' 
West Virginia......... 50 45 35 3 2] 26 105 98 | 3,833,000 
ee 9 10 8 8 5 & 3 69 7] 19,402,121 
= a t 
| ee 2303 2231 1751 1726 1771 1992 954 1030 | 3193 3309 | _1,271,316.637 





























*Includes 70 rigging up and 109 rigs standing. 
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L. D. 203 Local Cap” 1301 


The BRIDGEPORT MACHINE COMPANY 


DALLAS SAN ANTONIO CORPUS CHRISTI Factory and Genera! Offices, Wichita, Kansas 
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The Month’s Activities in Refin 





ing 


Percent Refining Capacity Operated 


Western Division, 77.0 


Central Division, 70.9 Percent 


Eastern Division, 80.2 Percen} 





LANS are being made for the construction of several 

new refineries near Centralia, Illinois. Power Oil and 
Refining Corporation has just completed a 2000-bbl. per day 
plant. Officials of the company state they have made con- 
tracts with producers in Marion and Clinton counties for an 
adequate supply of crude to operate the refinery. The Phoenix 
Refining Company and the Egyptian Refining Company are 
the other two companies making plans for refineries in the 
area. 


The construction of three new refineries to process Mon- 
tana crude is being contemplated. Two of the plants, accord- 
ing to the plans, will be in Montana and one in North 
Dakota. Preliminary work already has begun on the con- 
struction of a 2000-bbl. refinery at Minot, North Dakota, 
by the Dakota Refining Company. A site has been obtained 
for the plant and officials of the company are negotiating for 
reduced rail rates from the Cut Bank field. 

The Continental Oil Company is reported planning a re- 
finery at Billings, Montana. A site has been selected near the 
Northern Pacific Railroad. 

A proposal has been made by C. A. Teter and W. A. 
Jaynes, Great Falls, Montana, to the Williston, Montana, 
Chamber of Commerce to construct a 4000-bbl. refinery at 


that point. Acceptance of the plan is awaiting the approval 
of the State Securities Commission. 


The Cosden Petroleum Corporation has placed in operation 
the Dubbs cracking unit 


The Tri-State Refinery at Thermopolis, Wyoming, for. 
merly the Fern Oil Company plant, has resumed operations 
Initial capacity of the remodeled refinery is 300 bbl. per day. 
Crude supply is from the Black Mountain field, Hot Spring 
County, Wyoming. The plant is being operated by H. J 
Walden as general superintendent, and C. F. Koenig as man. 
ager. The refinery is producing gasoline and tractor fuels fo; 
local consumption, it is announced. 


The Swedish Parliament has under consideration the mak- 
ing of a government loan amounting to $2,000,000 to Reder; 
A/B Nordstjernan (North Star Navigation Company), 
Stockholm, for construction of a refinery. The loan has been 
approved by the Swedish Board of Trade. The output of the 
plant would be about 100,000 metric tons of motor fuel an. 
nually, of which 25,000 metric tons would be aviation 
gasoline. 


According to a recent anouncement, the Shell Petroleum 
Corporation will remodel and enlarge its natural gasoline 
plant at Healdton, Carter County, Oklahoma. The plant will 
be converted from a compression to an absorption type unit 
and its capacity will be increased from 2500 gal. to 8000 


gal. per day. 
2 


The Producers Gas Company, Hays, Kansas, is erecting a 
Girbotol plant in the Otis field for the removal of hydrogen 
sulphide from natural gas. This is the third such plant to be 

constructed in the field. 











recently installed at its re- 
Sesoy ot Bie Susie. Tenet Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks . 
ery 2 x » Lexas. 
f § Opring Week Ended July 2, 1938 
A.P.I. Figures : 
e waged rd-Fros >., Dallas, 
(Figures in Barrels of 42 Gal. Each) By rd-F rost, Inc., I 
The Arab i ee - : Texas, will place in opera- 
ve Ara asoline Com- , ’ercent ota ias ant ; ; 
. —— Percent Daily _ Operated _ Motor Fuel Oil tion this month their stage 
pany, Eastland, Texas, is DISTRICT Potential Avg. Crude of Total Fuel Stocks Stocks 
f Capacity Runs to Capacity Thousands Thousands separation and recycling 
making tests in the Bryson Reporting Stills Reporting of Bbl. of Bbl. ; é 
‘ plant in the Long Lake 
field, Jack County, with a East Coast 100.0 480,000 71.7 22,342 12,272 , 
: 7 Appalachian 88.4 108,000 83.7 3,130 1,168 ie { Dallas, 
view to the possible erec- Ind., Ill., Ky. 92.4 416,000 85.1 12,990 8,766 field. H. W. Bass, 
: ; Okla., Kans., Mo. 84.7 287,000 74.9 7,126 4,146 ; a ~ se 
tion of a natural gasoline Inland Texas 56.6 123,000 61.2 2,172 1,712 also may construct a sim 
Texas Gulf 95.7 730,000 91.6 9,904 11,248 : 2 
plant. The company has La. Gulf 96.6 106,000 63.1 2,775 3,420 ilar type plant in the Long 
be : No. La.-Ark. 63.7 37,000 63.8 463 805 2 “Dp. 
2en Operating a compres- Rocky Mt. 69.7 58,000 93.5 1,945 912 Lake field, it is announced, 
sion tvpe lant : th f California 90.9 451,000 60.5 13,637 91,644 ; . 
ere — es p= gees ener and the American Liberty 
Cisco b } it dow Reported 89.0 2,796,000 75.5 76,484 136,093 
erage te lei ele aon eens ere — nore Oil Company Dallas, is 
. *EST’D TOTAL “4 wate die 
cently. If the plant is con- U.S. July 2, 38 3,095,000 80,63 138,903 . tests witha 
wal = . = ae *EST’D TOTAL conducting te 
structed in the Bryson field U.S. June 25, °38 nse abe — —— we 
, > > U.S. B. of M. view to erecting §$ 
equipment from the old SSULY 2. 1927 —inenaae ee ia tia g : 
. he > © "ee ; 2g ¢ sis. . ‘ > as 
plant will be moved to the ce ae. ae eee bent plant in the Grapeland g 
new location. , area, Houston County. 
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Natural Gasoline Plants in K. M. A. Field 


Equipped For Pressure Maintenance 


Life of field will be prolonged and recycling of gas will 
assure ample supply for processing for some years to come 


ECAUSE reservoir pressure is de- 
clining rapidly in the deep pro- 
ducing zone of the K.M.A. field, 
Texas, the natural gasoline plants now 
operating, as well as those under con- 
struction, are equipped for returning 
residue gas to the sand. This procedure 
will serve a twofold purpose in that 
it will prolong the life of the field and 
assure for some years to come an am- 
ple supply of wet gas for processing. 
All plants are of the compression type. 
The plant of the Deep Oil Develop- 
ment Company, the first to be erected, 
has been in operation since late in De- 
cember. This unit operates on three- 
stage compression, two stages for the 
extraction of gasoline and one stage 
for repressuring. The capacity of the 
plant is 1,200,000 cu. ft. of gas per 
day, a part of which is being returned 
to the sand. The company is taking 
gas only from its own wells, at present 
numbering 28. 


ite ee oe ee eee eee 


View of Phillips Petroleum Company 
and Sunray Oil Company's Mankins 
gasoline plant while under 
construction 


Jury, 1938 


By FRANK H. LOVE 


The principal equipment consists of 
a 250-hp. compressor unit, a 66-ft. 
stabilizer tower, two treating columns 
to remove the trace of sulphur present 
in the gas, and a cooling tower having 
a capacity of 450 gal. per minute. 
Steam required by the stabilizer is pro- 
vided by an 85-hp. boiler. Two centrif- 
ugal pumps, one for circulating water 





to the engine jackets and the other 
for boosting water over the cooling 
tower, are also a part of the plant’s 
equipment. 

The Deep Oil Development Com- 
pany’s plant is manufacturing a 14-lb. 
gasoline at the present time, and is 
returning gas to the producing zone 
at a pressure of 1150 pounds. 





























































The Mankins gasoline plant, owned 
jointly by the Phillips Petroleum Com- 
pany and the Sunray Oil Company and 
operated by the former, only recently 
made its test run and was placed on 
steady production. The plant, situated 
in the central part of the K.M.A. field, 
has a capacity of 5,000,000 cu. ft. of 
gas per day. About 35 miles of gather- 
ing lines 4 in. to 16 in. in diameter 
bring the wet gas to the plant where 
it is compressed by four 165-hp., 
horizontal-type compressors. An 80-ft. 
column is employed for stabilizing the 
gasoline after it has been extracted 
from the gas. The cooling tower, 
which has a capacity of 120 bbl. of 
water an hour, is served by two centrif- 
ugal pumps. Altogether there are 
eight centrifugal pumps for circulat- 
ing water including those on the tower 
and those used for engine jacket water. 
The engine water cooling system inci- 
dentally is enclosed. After leaving the 
engine jackets the water is cooled by 
circulating through coils in the cool- 
ing tower, being returned to a vertical 
supply tank. Use of this system obvi- 
ates the need for a second cooling 
tower, and the supply tank also serves 
to maintain a head on the water 
pumps. 

The intake and discharge headers 
for the compressor units, as well as 
the water header to the engines, are 
carried aboveground outside the com- 
pressor building, being secured by 
means of turnbuckles to sections of 
pipe placed at right angles, these in 
turn being supported on concrete. 

Because of the type of the plant 
only a small quantity of steam is re- 
quired, and that needed for the stabil- 
izing tower, steam pumps, radiators, 
etc., is supplied by two 80-hp. boilers. 
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The first gasoline plant completed in 
the field, that of the Deep Oil 
Development Company 
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An auxiliary unit for generating 
electricity consists of an 80-hp. gas 
engine driving a 60-kw. generator. 

The finished gasoline is stored in five 
10-ft. by 40-ft. horizontal tanks until 
pumped through a 3-in. line to the 
Mankins loading rack six miles distant. 

Gas is received at this plant at 15- 
in. vacuum, and is compressed to 40-Ib. 
pressure in the low stage of compres- 
sion, and to 250-lb. discharge pressure. 

Although residue gas is not being re- 
turned to the producing sands at pres- 
ent, high-pressure residue lines have 
been provided for pressure maintenance 
at a later time when producers require 
this service. 

The Continental Oil Company is 
adopting an arrangement of its gaso- 
line plants that is somewhat unusual 
but one that company officials believe 
will be more economical and efficient 
for pressure maintenance. This com- 
pany is constructing three gasoline 
plants, the combined capacity of 
which will be 9,000,000 cu. ft. of gas 






Erecting one of Continental Oj 
Company's three plants 
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per day. They will have individual 
gathering systems and each will many 
facture raw gasoline. At Only one 
plant, however, will stabilizing equi 

ment be provided, raw gasoline at 
all plants being piped there for finish. 
ing. Provision is being made to return 
residue gas to the sand at whatever 
pressures are required by the producers 
The individual plants are bein 
equipped for pressure maintenance. i 
is believed that because of the differ. 
ence in pressure requirements of the 
various wells each plant can serve the 
wells in its area better than a central. 
ized plant could serve the entire field 

One of the Continental plants, the 
one at which the gasoline will be 
stabilized, is situated in the north-cen. 
tral part of the field, another in the 
southwestern part of the field, and the 
third in the southeastern part. All will 
be operated on three stages of compres. 
sion, two for removing gasoline from 
the wet gas and one for pressure main- 
tenance. Compressor equipment con- 
sists of 400-hp. units. At the plant 
where the gasoline is stabilized a codl- 
ing tower and steam equipment have 
been provided. 

The gathering system for the three 
plants is composed of approximately 
80 miles of pipe line in sizes from 2-in, 
to 18-inch. A 3-in. line is being laid 
to the company’s refinery at Wichita 
Falls as an outlet for the finished 
product. 

The Continental’s plants are expect- 
ed to be placed in operation by Aug- 
ust lst. 
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Drilling a shot hole in Los Angeles 
Basin. Mud in sacks for making circu- 
lating fluid is carried by the water 
truck, as well as water, drill pipe, and, 
when necessary, casing for the shot 
hole. (Photo courtesy Western 
Geophysical Company) 


By 


WALLACE A. 
SAWDON 


Petroleum Engineer, 
Los Angeles 





Geophysics Has Proved Its Importance 
in California Prospecting 


HE value of geophysics in Cali- 

fornia has been brought to the 
attention of the industry in a rather 
dramatic manner by the discovery of 
the Rio Bravo field, credited to geo- 
physical prospecting, and the location 
of Continental Oil Company’s deep 
well by the same means. Geophysical 
prospecting has been practiced for 
many years and several fields have 
been discovered by geophysics. It is 
natural, however, that interest should 
be focused on the means of discovery 
of the two deepest producing areas in 
the world. 

Although the entire southern part 
of the San Joaquin Valley from the 
Coalinga field to its southern boundary 
and from the east to the west moun- 
tain range has been geophysically ex- 
plored, the area of most intensive 
prospecting recently has been that 
north and west of Bakersfield, as 
shown on the accompanying map. The 
portion here indicated by cross-hatch- 
ing is at present the center of great- 
est interest. As can be seen, this area 
includes the Wasco discovery well and 
the Rio Bravo and Greeley fields. 

Specifically, this is a structural 
trend in which the sand, known as the 
Rio Bravo because discovered at Rio 
Bravo, has yielded commercial pro- 
duction in the Continental well on the 
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north and is evidently productive as 
far south as the Greeley field, indica- 
tions of saturation having been ob- 
served in a Standard Oil Company 
well there drilled to a depth exceeding 
11,500 feet. 

Geological exploration is difficult 
because the ordinary sedimentary 
strata are covered by a deep overbur- 
den of alluvium. It is believed by some 
operators that the entire area is pro- 
ductive at depths exceeding 11,000 
ft., although what faulting, folding, 
and unconformity exist cannot be dis- 
covered without actual tests. One test 
well is now being drilled by the Stand- 
ard Oil Company between Rio Bravo 
and Greeley and its progress is being 
watched with intense interest. 

Farther south is the Buena Vista 
Lake gas field where the Ohio Oil 
Company is drilling a deep test. The 
original field purports to have been 
the second geophysical discovery in 
the state and the deep test was started 
on the basis of geophysical data. A 
sand, said to be the Stevens, was cored 
at a depth slightly exceeding 10,000 
ft., but the well is being drilled deeper. 
Should this be the same structural 
trend as that through the Greeley-Rio 
Bravo-Wasco fields there is, of course, 
the chance of obtaining production 
from the Rio Bravo sand. When rig- 


ging-up the well the company was re- 
ported to be contemplating drilling to 
a depth of 15,000 ft. or more and this 
intention was rumored before the 
Continental well was drilled to its 
record depth of 15,004 feet. 

The eastern side of San Joaquin 
Valley has not been as actively ex- 
plored during the last year as has the 
territory north and west of Bakersfield 
but previous geophysical prospecting 
has been done over much of the area. 
Interest has not been as intense in the 
coastal districts, although the value of 
geophysics, which was credited with 
location of the Santa Maria Valley 
production, is recognized and some 
geophysical work is being done at the 
present time. 

Geophysical exploration in the Los 
Angeles Basin has been more active, 
especially during the last few months, 
despite the fact that probably the en- 
tire area has been mapped by several 
geophysical methods during the last 
few years. The work here is sometimes 
limited by shooting conditions as al- 
most the entire area is covered by 
ranches and groves. Many crop dam- 
age suits against geophysical prospect- 
ing companies have been successfully 
prosecuted in this district. 

Geophysical parties of three or four 
of the oil companies are operating at 
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All the other com- 
use commercial geophysical 


the present time. 
panies 
service. A company has been known to 
use its own parties and then employ 
one or two other services to augment 
data provided. If outside service alone 
is used, two or more companies some- 
times report on an interesting area be- 
the test well is located. This 
practice is now the exception, as geo- 
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physical prospecting has advanced to 
such a stage that its percentage of hits 
has greatly increased confidence in its 
reliability. 

Several methods of geophysical pros- 
pecting' are being employed but the 
reflection seismograph has been used to 
the greatest extent in exploratory 
work in all parts of California. In ad- 
dition to the usual reflection seismo- 
graph methods the equipment using 

sound waves is also employed. This in- 

strument transforms the reflection 
waves into sound waves and records 
them automatically on a sound track 
for reproduction and analysis in the 
laboratory. 

Under some conditions the electri- 
cal method of geophysical prospecting 
has been used to advantage. When this 
method is employed the resistivity of 
the subsurface is determined by pass- 

1Complete descriptions of the various geophysi- 
cal methods are given in a symposium on ‘'Mod- 
ern Petroleum Prospecting Methods’’ in the 


February, 1937, issue of The Petroleum Engi- 
neer. 
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In this area of California geophysical 
prospecting was the most active 
during the last year 


Peng a Set sige aoe = 


ing an electric current between two 


electrodes, the depth of penetration 
being governed largely by the distance 
between the two electrodes. 
Instruments and transportation units 
with facilities for operation have all 
been 


Field practice has therefore shown 


improved during the last year. 


































A 20-trace recording truck with e 
ment ready to be set up for 
physical recordings. 
Rieber Laboratories) 
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steady development toward INCreased 
eficiency. This is a natural resylt of 
the demand for a closer approach to 
precision that has followed better of. 
fice procedure and interpretation of 
data. All these improvements are the 
outgrowth of wider experie 
field, laboratory, and office. 


The coordination of geology and 


nce in 


paleontology with the geophysical 
findings has provided a rather compre- 
hensive picture of subsurface condj- 
tions in 


many active or prospective 


areas. The whole process of discover. 
ing a field involves this coordination 
when economic and efficient develop. 
is to follow, although the de. 


to drill and the selection of the 


ment 
cision 
location may be based on geophysical 
exploration alone. 
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r sands are com- 


adjacent coal mining district, strict 


rules governing the cementing of 
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ing proced- 


ure permits its use in com- 


is 


é 


is often possible to effe 
separate slurries of cement 


water intrusion in the Centralia 


Procedure for placing the two 
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oil field of Illinois 
*Engineer, Halliburton Oil Well Cementing 


Many of the operators are solving 
Company. 


Modification of multiple- 
pliance with strict state 


stage cement 


tection string operators mud-off the 
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water sands as encounte 
string can be run. The 
between the casing and the wall of the 


hole is filled with ce 


water sands are being rigidly enforced. 
izing the multiple- 


other fields. By means of this device it 
able saving by elimination of one or 
more strings of casing used for water 
protection. Instead of running a pro- 


great deal of trouble, 
this difficult problem by 
years and has been te 
vice the shallow w 
pletely shut off. Use 
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assures the placing of a solid uncon- 
taminated body of cement across the 
face of each sand drilled. This pro- 
cedure has proved practicable as well 
as economical. 

When a drilling well actually pene- 
trates one of the mine tunnels a 
peculiar cementing problem arises. The 
drilled hole above the tunnel roof is 
emptied by loss of circulation into the 
tunnel itself. Both because of the 
necessity for insuring mud returns at 
the surface, and because of stringent 
regulations imposed by the state for 
protection of the mine workings, it is 
necessary to set and cement casing in 
the hole through the tunnel from the 
tunnel roof into the formation under 
the tunnel floor. A suggested means 
for successfully completing a job of 
this type is the use of the multiple- 
stage cementing device and an open- 
hole packer of a commonly-used type, 
in conjunction with a solid-nosed guide 


The Lubrication and Care of Geared 
Pumping Reducers 


HE life of a geared speed-reducer 

is dependent on two factors, lu- 
brication and load. Once a reducer is 
selected and applied the variable load 
is removed and thereafter its life is de- 
pendent on proper lubrication. 

Proper lubrication involves more 
than selecting a high-grade, high-qual- 
ity, well-refined lubricating oil. It in- 
cludes supplying the reducer with 
clean oil of the proper viscosity for 
the operating temperature encountered, 
maintaining the proper oil level, drain- 
ing and cleaning the gear case at regu- 
lar intervals, keeping the gear case oil- 
tight, and cleaning the breather air fil- 
ter at regular intervals. 

The viscosity of oil used in the re- 
ducer should be that recommended by 
the manufacturer for the operating 
temperature encountered. If the manu- 
facturer does not make any recom- 
mendations, selection of lubricant 
should be based on the A.P.I.’s recom- 
mendations, shown in Table 1. If the 
manufacturer’s recommendations on 
the grade of lubricant do not agree 
with those of the A.P.I., his recom- 
mendations should be used, as his de- 
sign may employ some features necessi- 
tating a different grade of lubricant. 

Care should be exercised to make 
certain that the oil entering the re- 
ducer is free from grit and foreign mat- 
ter. Before the oil entrance hole cap 
is removed all the dirt should be wiped 


*Chief Engineer, American Manufacturing Com- 
pany of Texas. 
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shoe and a joint of casing provided 
with a set of fluid passage ports. 

The procedure for placing the two 
separate slurries of cement is briefly as 
follows: Fig. 1 represents the assembly 
being lowered into a well that has 
drilled through the roof and into the 
floor below to a depth of approxi- 
mately 75 or 100 feet. A full-nosed 
cement guide shoe, A, is screwed on 
the lower end of the casing. Ports, B, 
have been drilled in the casing just 
above the guide shoe and preferably 
are closed from the outside by clap- 
per valves, held in place by strips of 
spring steel. An ordinary rubber or 
canvas packer, C, is reinforced by steel 
shoes on top and bottom of the packer 
itself. Shear pins, D, hold the packer 
in an elongated position until the 
weight of the casing is set on it. The 
multiple-stage cementing device, E, 
consists of a sliding sleeve and beveled 
seat. Shear pins, F, support the sleeve, 





from around it, so that when the cap 
is removed no dirt will fall into the 
gear case. The pail used to transfer the 
oil from the storage tank to the re- 
ducer must be clean, and care must be 
exercised to see that no dirt or moisture 
enters the oil before it reaches the re- 
ducer. If any gritty matter enters the 
reducer it will cause excessive gear and 
bearing wear, thereby shortening the 
useful life of the reducer. 

After a new reducer or one that 
has been drained and cleaned has been 
filled to the proper level with the cor- 
rect grade of lubricant, it should be 
operated for approximately 15 minutes 
under no load. This procedure should 
be followed to permit the bearing oil 
reservoirs to become filled with oil, so 
the bearings will not be called upon to 
operate under full load with insuffici- 
ent lubrication. After this period of no- 
load operation, the oil level should be 
rechecked, and if it is low sufficient 
oil should be added to bring it to the 
proper level. 

When a new reducer has been in serv- 
ice about one month it should be 
drained and the case flushed and re- 


« By KENNETH N. MILLS* 





thus covering the ports unty the p) 
2 seats and is pumped to the should 
below. The ports, G, are also 4 t 
from the outside by clapper valves a 
preventing cement from flowing back 
into the pipe after it has been pumped 
into place between the wall and the 
casing. 

Figs. 2, 3, and 4 show the fais 
slurry of cement being pumped to th 
bottom of the casing and out the hall 
ports thus completely filling the Cavity 
to the level of the floor. At the same 
time the second slurry is being forced 
outward through the upper ports com, 
pletely shutting-off water sands anj 
cementing the entire string of Casing 
in place. The plugs are then drilled. 
out and drilling continued in the ord. 
nary manner. 

Obviously the displacement of the 
first slurry and of the fluid between 
plugs 1 and 2 must be calculated a¢. 
curately. 


filled with new oil or old oil that has 
been carefully filtered. If the old oil 
contains water it should not be used 
until the water is removed, as water 
will cause rust and will also result in 
poor lubrication. To flush the reducer 
the case should be filled to the proper 
level with crankcase flushing oil and 
operated approximately one-half hour 
under no load. The reducer should 
then be drained and refilled with the 
proper lubricant. After refilling with 
new oil the reducer should be operated 
about 15 minutes before the load is ap- 
plied. The reducer, following this out- 
lined procedure, should be drained, 
flushed, and refilled with new oil once 
each six months thereafter. 

If the reducer has an air filter on its 
vent, each time the oil is drained the 
air filter should be cleaned with kero- 
sene or gasoline and resaturated with 
oil if required. 

If this procedure is followed, and 
oil of the proper visocity used, the user 
of the geared unit will be repaid many 
times for his trouble by long gear 
life and minimum loss of production 
caused by shut-downs from premature 
gear and bearing failures. 








TABLE | 
Viscosity of lubricant at 100 deg. fahr. 
(Saybolt Seconds) 
Center distance Operating temp. Operating temp. Pour 
of main gears 40 - 100 deg. fahr. 0 - 40 deg. fahr. point 
To 14 in. 750 - 1000 450- 600 0 - 10°F. 
15 in. to 40 in. 1200 - 1800 750 - 1000 10 - 20°F. 
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Practical Dynamometer Tests’ 


Part 2 


By H. N. MARSH* and E. V. WATTS* 


OFFICE PROCEDURE 


Office procedure can be presented 
best by discussing an actual test. Well 
“A” had been producing an average of 
135 bbl. per day gross for more than 
eight months with practically no de- 
cline and little trouble; and, although 
it was suspected that the well was 
capable of producing more, it was de- 
sirable to have some concrete data on 
the existing load and performance be- 
fore making any changes. A sub-sur- 
face pressure test would have been 
helpful; but, because there were two 
joints of 2-in. tubing on bottom, the 
gauge available could not be run with- 
out pulling tubing. Owing to the depth 
of the hole, this type of test would 
have required much time and expense, 
and would have given no information 
on the equally important question of 
rig loads. Therefore, a preliminary in- 
vestigation was made with the dyna- 
mometer. The pertinent data and re- 
sults are given in Table 2. 

Using this well as an example, the 
calculation of results is presented here- 
with. 
~ #General Petroleum Corporation of California, 
Los Angeles. 
+Paper presented at Eighth Mid-Year Meeting, 


American Petroleum Institute, Wichita, Kansas, 
May 24, 1938. 
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Fig. 6. Measurements of dynamom- 
eter card—Well "A" 





Computations of Equipment 
Performance 


If on the dynamometer card (refer 
to Fig. 6), 


D max. = 1.20 in. = maximum 
deflection 
D min. = 0.63 in. = minimum 
deflection 
A, = 1.14 sq. in. = upper area 
A, = 2.10 sq. in. = lower area 


L = 2.97 in. = length of card 

C = 12,800 lb. per in. = cali- 
bration constant of 
dynamometer 


and 


Then the following computations 
can be made: 
1. Maximum load = C X D max. = 
(12,800) (1.20) = 15,400 Ib. 





rrr 


rrr 


2. Minimum load = C * D min. = 
(12,800) (0.63) = 8,100 Ib. 


3. Average upstroke load = 


= ( A, L)= 
L 


2.10 + 1.14 
12,800§ —-_—_—"— }= 14,000 Ib. 
( 2.97 ) 


4. Average downstroke load = 


Cc (4) = 12,800 ( or) 
L 2.97 
= 9,100 lb. 
5. Correct counterbalance = 
A, 
| Reale 
oa 


1.1 
2.10 +- : 


12,800 = 
2.97 


11,500 Ib. 
6. Horsepower at polished rod = 


A, 
Cc [2-( length of stroke (ft.) 
33,000 


12.800 (1:24. \f 45 485) ] 
' 2.97 JL. 12 (33,000) J 


10.3 hp. 


strokes per —) _ 





Fig. 7. Below-ground efficiency vs. volumetric efficiency for wells of various depths 
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7. Above-ground power efficiency “a If this estimate exceeds th ; 
4 . -<} rte. . : € rating of 
polished-red hp. 10.3 wl? ) | | tf the machine, a trial-and 
2 §9 percent wI5 13 + . 4 seen h ’ a'-and-error deter, 
input hp. 17.6 © Be ae LT TTT [| ination should be made in which 
8. Below-ground efficiency: Theoreti- ae elle! | position of the crank is taken into q 
cal hp. required to lift the fluid, as- Ela “re “121° “estas count. ” 
suming fluid level to be at the ae oi E. Rig ran oe Cc i 
2 M12 rT oT ere] le peg omputation of Theoretical Load 
pump = . BE og tt tt P ee allie ‘ n woads 
bbl. per day weight per bbl. (Ib.) ale ; | | ff | | _ In addition to these quantities, it; 
1440 i. i a. ie ao oe oe = important to know, for the PUrpose of 
depth to pump (ft.) ee nie = oe comparison, the theoretical loads on the 
(33,000) ESTIMATED VOLUMETRIC EFFICIENCY - PER CENT upstroke and downstroke. 
(134) (307) (6,712) Fig. 8. Effect of volumetric efficiency 10. Theoretical downstroke load 
1.440) (33,000 5.8 hp. on correct counterbalance = weight of rods in oil 
7 ( ’ ) (33, ) a — length X weight per fr, 
Then, the below-ground efficiency ae ee ee = (6,699) (1.482) = 9 999 
theoretical hp. 5.8 Ib. 


= , 9. Peak torque: Inasmuch as it is 
polished-rod hp. 10.3 usually necessary to know only if the where 1.482 — weight per ft. of 34,in 


= 57 percent. torque rating is exceeded, a conserva- rods in 29.5-deg.-gravity oil. 

Results of a number of tests in one tive estimate can be made by multiply- 11. Theoretical upstroke load = 
field have been summarized in Fig. 7, ing half the stroke length by the dif- downstroke load + fluid load on gros 
in which below-ground efficiencies ference between the effective weight of plunger area 
have been plotted against the volu- the counterbalance and maximum load, = downstroke load + depth tg 
metric efficiencies estimated by the — or minimum load, whichever difference pump X pressure gradient of 
Coberly method." is greater. In well “A”: oil (Ib. per sq. in. per ft,) 
<1 Chath, Meee ol gree by 1M. Peak torque is less than area of plunger. 





Marsh, “High Volumetric Efficiency in Oil- 45 9,900 + 6,699 (0.380) (1.227) 
Well Pumping and Its Practical Results,” (15,400 — 11,500) 9.900 4 xe 
Proc. A.P.I. 12M (IV) 57 (Prod. Bull. No. 2 = 9,900 + 3,100 = 13,000 lb. 
207) ( 1931). is less than 88,000 in-lb. 12. Theoretical counterbalance may 
TABLE 2 
Pumping-Well Operation 
Wei, “A” 
Well 
Present depth, 6,890 ft. Casing, 4%4-in. to 7,260 ft. 
Liner, none Perforations, from 6,250 ft. to 6,885 ft. 
Pump depth, 6.712 ft. Tubing. 6.668 ft. of 2%-in. and 44 ft. of 2-in. 
Pump, 2-in. X 14-in. rod, sectional linet 
Sucker rods, 6,699 ft. of %4-in. 
Gas anchor, outer tube. 3 in. X 14 ft. inner tube, %4 in. X 8 ft. 
Production, gross, 134 bbl. Net 108 bbl. 
Gravity of WET oil. 29.5 deg. A.P.I. 
Gas-oil ratio, 550 cu. ft. per bbl. of oil 
Casing, open to line Casing pressure, 0 
Rig X rig front 
Length of stroke, 15 in. (3rd crank hole) 
Pumping speed, 18.5 strokes per minute 
Reduction unit, chain and sprocket Ratio, 22.2 to 1 
Counterbalance, rotary Number of weights, : 10 lead 
Present effective weight, 11,200 Ib. = (A.P.IL. rating) 
Theoretically-correct weight. 11,450 Ib. = (calculated) 
Correct weight, 11.500 lb. (by dynamometer) 
Motor 25- to 65-hp. Full-load speed, 470 to 970 r.p.m. at 50 cycles 
Controller point. 5 (9 is wide open) 
Power input, 17.6 hp. 
R.p.m., average, 110 Motor temperature. 35 deg. cent. Air temperature, 22 deg. cent. 


Dynamometer Cards 








































e 18.5 SPM. SLOW SPEED 
a 18,000 | c 6,000 
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1 12,000 g en 
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Ww w 
I | I 
A) 1 ~Y) b—— 
— ail 
Oo C 
o ° AF ADS P o ° Yu 
— a ae M DOWN POSITION OF RODS uP 
Dynamometer Data 
Maximum load. ; 15.400 Ib. Above-ground efficiency, 59 percent 
Minimum load, 8,100 Ib. Below-ground efficiency, 57 percent 
Power at polished rod, 10.3 hp. Estimated volumetric efficiency. 98 percent 
Peak torque. 88,000 in-lb. 
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Fig. 9. Polished-rod horsepower 
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be computed by averaging the theo- 
retical upstroke and downstroke loads, 
but has little value. As shown in Fig. 
g. the correct counterbalance by the 
dynamometer is, on the average, higher 


than the theoretical, especially with 
low volumetric efficiencies. 


Computation of Volumetric Efficiency 


Several methods have been devised 
for computing the plunger travel in 
pumps, and will not be reviewed at 
this time.* ® 7» * Each has certain limi- 
tations, and at present it is not possib!e 
to decide which is best applicable to a 
given well. However, so long as the 
engineer recognizes the limitations of 
the particular method used, he will not 
be especially handicapped in under- 
standing his well problems and im- 
proving the operation. 

The plunger travel for well “A” 
was obtained by subtracting from the 
polished-rod stroke the calculated 
stretch of 24 in. in the rods and tubing 
and adding the over-travel of 13 in. 





°H. N. Marsh, “High Volumetric Efficiency 
in Oil-Well Pumping and Its Practical Re- 
sults,” Proc. A.P.I. 12M (IV) 47 (Prod. Bull. 
No. 207) (1931). 

"Robert William Rieniets, “Plunger Travel of 
Oil-Well Pumps,” Drilling and Production 
Practice, 1937, 159. 

‘Emory Kemler, discussion of a paper by W. E. 
Gilbert, “An Oil-Well Pump Dynagraph,” 
Drilling and Production Practice, 1936, 114. 
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Fig. 10. Theoretical horsepower to 


lift fluid 
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due to acceleration as given by Cob- 
erly.° With a plunger stroke of 45 — 
24 + 13 = 34 in., the volumetric efh- 
ciency is computed to be 116 percent. 
This fictitiously high figure can be at- 
tributed to either a high fluid level, 
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Liner, 
Pump depth, 


Sucker rods, 
Gas anchor. 
Production. 

Gas-oil ratio, 


Casing, 
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Motor 
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; 18,000 


12,000 


6,000 
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Peak torque, 





Present depth. 


Pump 2-in 


Controller point, 


R.p.m., average. 
Dynamometer Cards 


Dynamometer Data 
Maximum load. 
Minimum load, 

Power at polished rod. 


Length of stroke, 

Pumping speed. 

Reduction unit. 

Counterbalance. 
Present effective weight, 
Theoretically-correct weight, 
Correct weight. 


TABLE 3 
Pumping-We'l Operation 
WELL “B” 


5.750 ft. Casing, 9-in. to 6,310 ft. 
none 
5,726 ft. Tubing. 


114-in. rod, sectienal liner 
1.456 ft. of %-in. and 4,055 ft. of “4-in. 


outer tube, 3 in. X 20 ft. 


eross, 


Gravity of WET vil. 


open to line 


chain and sprocket 


rotary 





1 (9 is wide open) 
13.2 hp. 
146 Motor temperature. 35 deg. cent. 
20.! SPM. 
g 18,000 
WEIGHT OF RODS AND FLUID a) 
ral 
< 
9 12,000 
Oo = 
Oo 
° 
OQ 6,000 
GHT OF RODS 3 
L 
ra) 
a 
£ 0 
POSITION OF RODS uP . DOWN 


17,300 Ib. 


Inner tube, *%4 in X 8 ft. 


41 bbl. Net. 21 bbl. 
21.8 deg. A.P.1. 
280 cu. ft. per bbl. of oil 


Casing pressure, 0 
X rig front 
1416 in. 


20.1 strokes per minute 


Ratio, 22.2 to ] 
Number of weights, 
11.300 Ib. 
10.200 Ib. 
10.750 Ih. 
25- to 65-hp. 


Perforations from 5,600 ft. to 5,740 ft. 
5,635 ft. of 3-in. and 91 ft. of 2'»-in. 


10 lead 

(A.P.1. rating) 

(calculated) 

(by dynamometer} 

Full-load speed, 470 to 970 r.p.m. at 50 cycles. 


Air temperature, 24 deg. cent. 
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5.000 Ib. 
6.6 hp. 


142,000 in-lb. 


Above-ground efficiency, 
Below-ground efficiency, 
Estimated volumetric efficiency, 


POSITION OF RODS UP 


50 percent 
24 percent 
29 percent 
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which would reduce the stretch, or to 
the error in estimating the over-travel. 
In either case, it is still evident that 
the pump actually had a very good 
efficiency; a value of 98 percent was 
arbitrarily selected. 

Inasmuch as most of the calcula- 
tions which have been listed require 
reference to tabular data for such 
quantities as the weight per ft. of rods 
in oil, pressure gradient, constants, etc., 
alignment charts are helpful—especi- 
ally if many tests must be computed. 
Figs. 9, 10, 11, and 12 illustrate some 
of the charts which can be made, with 
calculations for well “A” shown as 
examples. 


Changes in Operation Suggested by 
Results 


In order that changes in operation 
may be properly justified, some assur- 
ance must be had as to the nature of 
sub-surface conditions. The evidence 
available on well “A” pointed to the 
conclusion that maximum production 
was not being secured. In the first 
place, the well was not declining in 
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production as fast as similar wells in 
the same zone. The dynamometer card 
taken at normal speed was full in 
shape, with no indication of a fluid 
pound. Volumetric efficiency was very 


Fig. 11. Weight of rods in oil— 


Vain, 
and 3,-in, string . 


i 
tea 


good, and below-ground efficiency bet 
ter than average for wells of this de th 
Finally, the slow-speed-card fount 
upstroke and downstroke loads sli 
less than the theoretical, thus co 
ing with card 5 in Fig. 5, 


ghtly 
Mpar- 


Therefore, it was apparent that pro. 
duction would probably be increased by 
increasing the displacement. Inasmuch 
as gas-oil ratio was low and gas an- 
chor of adequate size, it was doubtfy| 
if gas would be troublesome. Th 
equipment was under-loaded with th 
exception of the rod string, the maxi. 
mum load being excessive for trouble. 
free operation. If displacement were in. 
creased, this condition would undoubr. 
edly have become more acute. Hoy. 
ever, it could be rectified by tapering 
the string with 1750 ft. of 7-in. rods, 


Shortly after this test, the pumping 





TABLE 4 


Pumping-Well Operation 
WELL “C” 














Well 
Present depth, 3,785 ft. Casing, 9-in. to 3,725 ft. 
Liner, 656 in. from 3,681 ft. to 3,785 ft. Perforations from 3,729 ft. to 3,785 ft. 
Pump depth, 3,611 ft. Tubing, 3,611 ft. of 2%4-in. 
Pump 2%-in. X 1%-in. rod, sectional liner 
Sucker rods, 3,592 ft. of 34-in. 
Gas anchor, outer tube, 2% in. X 21 ft. Inner tube, 1% in. X 8 ft. 
Production, Gross, 165 bbl. Net, 162 bbl. 
Gravity of WET oil, 30.7 deg. A.P.I. 
Gas-oil ratio, 100 cu. ft. per bbl. of oil 
Casing, open to line Casing pressure, 1 Ib. 
Rig Standard 
Length of stroke, 49% in. (4th crank hole) 
Pumping speed, 23.2 strokes per minute 
Pulley diameter, motor, 11% in. Motor end of countershaft, 14 in. 
Bandwheel end of countershaft, 24 in. Bandwheel diameter. 10 ft. 
Counterbalance, rotary Number of weights. 8 lead 
Present effective weight, 8900 Ib. (A.P.I. rating) 
Theoretically-correct weight. 7000 Ib. (calculated) 
Correct weight, 7100 lb. (by dynamometer) 
Motor 20- to 50-hp. Full-load speed, 470 to 970 r.p.m. at 50 cycles. 
Controller point. 6 (8 is wide open) 
Power input, 21.3 hp. 
R.p.m., average, 401 Motor temperature, 55 deg. cent. Air temperature, 20 deg. cent. 
Dynamometer Cards 
= WEIGHT OF RODS AND FLUID = 
(=) Oo — 
$ a WEIGHT OF RODS AND FLUID 
= 10,000 2 10,000 & asl 
ia) 
re) Q 
i g 
© 5,000 G 5,000 —— = _ 
d z WEIGHT OF RO0OS 
3 WEIGHT OF ROOS —- 
a re) 9 re) 
DOWN POSITION OF RODS uP DOWN POSITION OF RODS uP 
Dynamometer Data 
Maximum load, 11,900 Ib. Above-ground efficiency, 52 percent 
Minimum load. 2,300 Jb. Below-ground efficiency, 29 percent 
Power at polished rod, 11.0 hp. Estimated volumetric efficiency, 47 percent 
Peak torque. 170,000 in-lb. 
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—Vrin 4 was increased to 22 strokes per —_* Soe dynamometer card is characteristic of 
spee te; since that time, production has wells not pumped off, having good 
u } ear 
st maintained at an average of 175 PIiW, la 61D volumetric efficiencies. As the card was 
ne bbl. gross, 140 bbl. net daily, an in- not consistent with the low values of 
L ’ , } ° . 
ase of about 30 percent. (See Fig. , 00 ox below-ground and volumetric effici- 
too 2 
% bet. se : ot ency, computed from test data, leak- 
s 02 
| pth AMPLES Pe , . age was suspected to be the cause. In- 
rv OTHER EX * | som > p= asmuch as the slow-speed card indi- 
Sl 7 " | “ . : ; 
ghtly Well ''B © be’ 5. 3 cated that the differential load on the 
Ompar. . : , “~ upstroke and downstroke agreed closely 
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ubtfy| to improvement. Results of 2 oe f 
€. The mometer test, given in Table 3, indi- 3,036 feet. 
ith the cated that the well was pumped off. A , : a 
maxi. fluid pound was evidenced on the test Fig. 12. Theoretical fluid load on CONCLUSION 
ouble. card, and volumetric efficiency was plunger . | 
il low. These conditions could not be at- = 7 Fifteen years’ experience has shown 
loubt. tributed to an ineffective gas anchor, that an aggressive policy of dynamom- 
How. ‘nasmuch as the gas-oil ratio was low —s gown in the following tabulation. eter testing is well worthwhile. Such a 
pering and the water cut (which tends to Cost of round-tripping rods, $30 policy consists of testing every well as 
. rods, froth) was high. Rod loads each. soon as practicable after it has been put 
break up ' P P 
nping exceeded the theoretical by about ten Cost of power, 0.6 cents per kw-hr. to pumping, and again whenever there 
lb. due to dynamic effects of hig pan oe is any reason to suspect that conditions 
: © ying owing 
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reduced to 91% strokes per minute by Power - 518 $196 322 tests will lead to very important im- 
installing an additional 7 '/2-hp. motor Total.......$718 $196  $522—73% provements. Benefits include both in- 
and a V-belt drive, using the original The total cost of installing the equip- _ creases of production and reduced op- 
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change did not affect gg = Well "C" troubles. This paper has outlined the 
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“FIELD TESTED” means more than the building of one or two units 

for trial purposes! 

“FIELD TESTED”, in the Lufkin sense of the word, means close 
observation throughout the years . . . of thousands of Lufkin 
Units and the correction of the slightest imperfection. 

LUFKIN ENGINEERS and Lufkin Service-men work very closely 
with the men in the industry, striving constantly to foresee improve 
ments far in advance of actual requirements. 


q UJ ; 14 N LUFKIN UNITS are manufactured in Lufkin, Texas, by the 
Lufkin Foundry & Machine Company. Branches in principal oil centers 
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Recent Progress in the Chemical and 


V4 Physical Refinin 


N the raw state all petroleum prod- 
nba contain different undesirable 
compounds. Free sulphur in petroleum 
products cannot be tolerated because 
of the serious corrosion problems that 
would result. Natural gas and refinery 
gas may also contain hydrogen sul- 
phide that must be removed. The re- 
moval of hydrogen sulphide and other 
sulphur compounds from fuel gases is 
very important in the natural gas in- 
dustry, refining, and the manufacture 
of carbon black. The new methods of 
manufacture of gasoline and other 
products by means of polymerization 
and hydrogenation do not permit the 
use of gaseous hydrocarbons contain- 
ing sulphur compounds because the 
presence of such gases in the cracking 
apparatus is harmful to the equipment. 
Gas containing even small amounts of 
hydrogen sulphide will not produce 
carbon black of high quality. There- 
fore, the purification of the gas is 
among the most important problems in 
the utilization of refinery gases as well 
as of natural gas. 

There are many methods of remov- 
ing hydrogen sulphide from gas, the 
iron oxide process being the oldest. In 
this process the hydrogen sulphide re- 
acts with iron oxide to form ferrous 
sulphide and water. The reaction be- 
tween hydrogen sulphide and iron ox- 
ide evolves a great amount of heat. 
Therefore, if this process is used for 
the removal of one percent hydrogen 
sulphide from a gas the heat of this 
reaction is so great that spontaneous 
combustion may occur in the contac- 
tor. This phenomenon caused the com- 
plete destruction of an iron-oxide gas- 
treating plant in West Texas in 1927. 
This process, therefore, is unsuitable 
for purification of gases rich in hydro- 
gen sulphide. Besides, the process has 
other disadvantages. Excessively large 
contactors are required because of the 
fact that the iron oxide must be nearly 
dry to prevent caking and hence large 
surfaces coated with very thin layers 
of the oxide are needed to obtain pro- 
per contact with the gas. Furthermore, 
arge areas are required for aerating 
the spent treating material. To re- 
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By B. KWAL 
Part I 


Purification of Gas 


generate the used iron oxide the mix- 
ture is exposed to the action of air. 
The oxygen of the atmosphere reacts 
with the ferrous sulphide, precipitat- 
ing sulphur, thus regenerating iron ox- 
ide. Furthermore, while the trays in 
the contactors are being changed rel- 
atively large amounts of air are un- 
avoidably admitted and sometimes this 
air in the gas causes violent explo- 
sions. This process, therefore, presents 
neither economic nor technical ad- 
vantages. 


Petroleum technologists have been 
seeking a method that would avoid 
these inconveniences. The use of iron 
hydroxide in suspension in water has 
been proposed. The foul gas is passed 
through this liquid and the reaction 
between hydrogen sulphide and iron 
hydroxide takes place directly in the 
liquid. The spent liquid is then blown 
with atomized air to oxidize the fer- 
rous sulphide to iron hydroxide. 

Michael J. Leahy has stated that in 
practice the iron sulphide is oxidized 
completely to iron oxide and precipi- 
tates. Also, he found that the cost of 
the iron hydroxide was greater than 
that of an equivalent quantity of bog- 
iron ore. Although the temperature 
of the reaction can be controlled to 
some extent, much water is neces- 
sarily vaporized, and this steam later 
must be removed from the gas to pre- 
vent condensation in the mains and 
holders. Leahy has studied this process 
and found it unsuitable for the puri- 
fication of gases for the following rea- 
sons: cost of equipment is high, power 
cost is high, and the volume of air 
required for oxidation of the spent sus- 
pension is three to eight times the 
volume of gas treated. 

In 1911 Walter Feld developed a 
process for removing hydrogen sul- 
phide from gases by means of soda-ash 
solution. Many patents pertaining to 
this method have been obtained, the 
best known of these being the Sea- 
bord process. This is a continuous, 
cyclic process in which a solution con- 
taining five percent soda ash is used 
in a packed tower to wash the hydro- 
gen sulphide from the gas, and is then 
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regenerated by blowing with air in a 
similar tower. The solution is then re- 
used for absorption of hydrogen sul- 
phide. 

This process, however, shows good 
results only when the gas contains 
small amounts of hydrogen sulphide. 
If gases of high sulphur content are 
treated by this process the rate of cir- 
culation of the solution must be very 
high, the amount of air required to 
blow the fouled solution is extremely 
high, and the amount of fresh soda ash 
that must be added to the solution to 
maintain its efficiency is excessive. 

Hydrogen sulphide dissolved in the 
solution shows a tendency to escape 
when the solution is being regenerated. 
The vapor pressure of hydrogen sul- 
phide in the solution depends upon the 
quantity dissolved in the solution, 
upon the strength of the solution, 
upon the sort of reagent, and upon 
the operating temperature. As hydro- 
gen sulphide is absorbed from a gas 
by a solution, the vapor pressure of 
the hydrogen sulphide increases with 
the increase in concentration until it 
equals the partial pressure of the hy- 
drogen sulphide in the gas. When that 
condition is reached the hydrogen sul- 
phide will be returned from the solu- 
tion to the gas as fast as it is ab- 
sorbed, so that there can be no further 
increase in the concentration of hy- 
drogen sulphide in the solution. When 
the foul solution is heated to boiling, 
the vapor pressure of the hydrogen 
sulphide increases, and the gas is rap- 
idly volatilized. This continues until 
the partial pressure of the hydrogen 
sulphide in the steam is equal to the 
vapor pressure of that in the foul solu- 
tion on the top plate of the still. This 
is the maximum concentration that 
the steam will carry. Because the steam 
as generated contains no hydrogen sul- 
phide, it is theoretically possible to re- 
duce the vapor pressure of hydrogen 
sulphide in the solution to zero, but in 
operation this state cannot be attained, 
and the clean solution leaving the still 
has a small hydrogen sulphide vapor 
pressure, which is lowered quantita- 
tively when the solution is cooled. The 
hydrogen sulphide vapor pressure of 
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the cold, clean solution obviously de- 
termines the minimum concentration 
below which it is impossible to reduce 
the hydrogen sulphide content of the 
gas. Therefore, enough steam must be 
generated in the still to clean the solu- 
tion sufficiently that the gas can be 
adejuately purified. Not only soda-ash 
solution but also sodium carbonate or 
ammonia can be used to remove hydro- 
gen sulphide from gases, however. The 
reagents may be divided into two 
classes: the first class includes weaker 
bases, such as magnesium hydroxide, 
calcium hydroxide, ammonium hy- 
droxide, and the alkali salts formed by 
the union of one of the strong bases 
with a relatively weak acid; the second 
class includes the strong bases. The 
weaker bases enter directly into chem- 
ical reaction with hydrogen sulphide 
forming sulphide or hydrosulphide 
salts, all of these sulphides being 
readily decomposed by boiling, result- 
ing in regeneration of the original so- 
lution and evolution of hydrogen sul- 
phide. Strong bases react with hydro- 
gen sulphide to form first the sulphide 
and then, with more hydrogen sul- 
phide, the hydrosulphide. When these 
hydrosulphide solutions are boiled a 
large amount of the NaHS will be 
converted to sodium sulphide, but it is 
only with the greatest difficulty that 
the sodium hydrosulphide can be com- 
pletely decomposed. 


Let us now consider the process of 
absorption of hydrogen sulphide by 
sodium carbonate. When hydrogen sul- 
phide comes in contact with a sodium 
carbonate solution, sodium acid car- 
bonate and sodium hydrosulphide will 
be formed. When the foul solution is 
boiled the decomposition of the com- 
pounds results in splitting of the car- 
bon dioxide from the acid carbonate 
and the removal of hydrogen sulphide. 
The original solution could be ob- 





















































tained if there were no loss of carbon 
dioxide along with the hydrogen sul- 
phide. As a result of this loss not all 
sodium sulphide will be decomposed, so 
that always new molecules of sodium 
carbonate will be converted to sodium 
sulphide. Thus, according to P. J. Wil- 
son, jr., a solution containing 100 g. 
per |. of sodium carbonate at the start 
may, after repeated contact with a 
gas containing 3000 grains of hydro- 
gen sulphide per 100 cu. ft. and more 
than two percent carbon dioxide, carry 
2000 grains of hydrogen sulphide per 
gallon. If the sodium carbonate were 
all converted to sodium sulphide, the 
solution would contain about 1800 
grains of hydrogen sulphide per gal- 
lon. Therefore, in addition to the 
sodium sulphide some sodium hydro- 
sulphide is obviously present. 

It must be mentioned that natural 
gas and refinery gas contain carbon di- 
oxide in different amounts. This com- 
pound reacts with all absorbents used 
in the absorption of hydrogen sul- 
phide, forming carbonates. Conse- 
quently, when the carbon dioxide is re- 
moved by the same absorbent, less hy- 
drogen sulphide will be absorbed. Less 
hydrogen sulphide per gal. means a 
larger volume of solution to be circu- 
lated, and more solution in turn re- 
quires more steam for boiling. Hydro- 
gen sulphide and carbon dioxide are 
not absorbed at the same rate by all 
reagents. Some will absorb as much 
carbon dioxide as hydrogen sulphide, 
so the volume of solution necessary to 
purify a given volume of gas and the 
quantity of steam required to regen- 
erate the absorbing solution will be 
doubled. Other reagents will remove 
nearly all the hydrogen sulphide from 
the gas before absorbing an appreciable 
quantity of carbon dioxide, and the 
quantities of solution and steam needed 
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will not be greatly affecte 
presence of carbon dioxide in the 

The industrial operation of Ha 
ing hydrogen sulphide by means of a 
above-mentioned reagents is the same 
The gas containing hydrogen sulphic. 
is directed to the absorber tower A 
where it flows from the bottom to. 
wards the top. (Fig. 1.) The regen 
erated solution passes through a het 
exchanger E, and the cooler D, thence 
to the top of the tower A. In this ab. 
sorber the hydrogen sulphide is scryh. 
bed from the gas by means of the gw. 
lution, which falls countercurrently t 
the bottom of the tower. The foul gy. 
lution leaves the absorber and Passes 
through the heat exchanger E to the 
top of the still R, in which it is regen. 
erated by boiling with steam. The re. 
generated solution, that is, the solution 
free of hydrogen sulphide, is cooled 
and returned to the absorber tower A. 
The steam containing hydrogen sul. 
phide rises to the top of the still R 
from which it passes to the condenser 
K. In this condenser the steam is con- 
densed and the hydrogen sulphide sep. 
arated. The hydrogen sulphide éan be 
recovered in a very concentrated form, 

A very interesting and economicd 
method is the process patented by Gir. 
botol for the purification of petroleum 
gases. The Girbotol purification proc- 
ess is based upon the discovery that 
aliphatic amines have a strong affinity 
for acid gases such as hydrogen sul- 
phide and carbon dioxide at or near at- 
mospheric temperature, but at higher 
temperatures the affinity decreases 
rapidly and the gas is expelled. This 
characteristic makes it possible to oper- 
ate the process in a continuous cycle, 
absorbing acid gas at atmospheric tem- | 
perature and expelling it at another ® 
point by raising the temperature of 
the absorbent. The amines are strong 
bases, soluble in water, therefore sev- 
eral volumes of acid gas may be re 
moved per volume of solution circu 


lated. 


It is important to mention here that 
hydrogen sulphide reacts with amines 
to form sulphides, which react with 
additional hydrogen sulphide to form 
the hydrosulphides, which are readily 
decomposed. Of course, the apparatus 
illustrated in Fig. 1 can be used in the 
Girbotol process. Gas to be treated] 
flows up through the absorber. Amine 
solution, at atmospheric temperatufe | 
enters the absorber and flows down 
the tower from tray to tray absorbing | 
the acid. Purified gas leaves the ab- 
sorber at the top. The amine solution, 
which is saturated with the gas, is di- 
rected to the heat exchangers, where 
it is raised to a temperature of 200 
deg. fahr., and then into the upper 
part of the reactivator, which consist 
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TWO PORTLAND CEMENTS— 
BOTH MADE FOR OIL WELLS 








USE ‘STARCOR’—for deep wells, high 
temperatures, extra sulphate resist- 
ance. 


USE ‘INCOR’—for wells of moderate 
depth, and low temperatures. 


“« 








HEY decided to open up one of the 
upper sands—but there was water 
above and below. So they shot ‘em both, 
and set the cementing-tool between 


them. 


Then, in 2 hours and 35 minutes, 60 
sacks of ‘Starcor’ were squeezed 
through perforations below the tool. 
Next, they closed it, backed off, and 
in 30 minutes squeezed 20 sacks 
through perforations above the tool. 
Pretty conclusive proof that ‘Starcor’ 
stays pumpable plenty long to do any 


Squeeze Job! 


Three days later, they drilled out, 
shot the sand and got pipe-line oil with- 
out a drop of water. Another reason 
why Oil Men say: “ ‘Starcor’ fits these 
Squeeze-job problems like a glove.” 
You'll say the same thing, if you'll try 
‘Starcor’ next time. 

Use ‘Starcor™, also, for deep wells, 
high temperatures, extra sulphate re- 
sistance. ‘Incor’* for wells of moderate 
depth. Lone Star for construction w ork 
above ground. Portland cements, all— 
each the quality standard-bearer in its 


own field. 


*Reg, U.S. Pat. OF, 











of a bubble tower containing in its 
base a tubular reboiler section and at 
the top a reflux condenser. Now, the 
amine solution, falling down the 
tower, is heated to a temperature of 
220 deg. fahr. by steam rising from 
the boiling solution in the reboiler sec- 
tion and the gas is expelled and flushed 
out by ascending vapors. 

The gas leaving the reactivator 1s 
saturated with water vapor at a tem- 
perature of 200 deg. fahrenheit. It 
flows through the condenser where it 
is cooled by water and the steam con- 
densed. The condensate is returned to 
the reactivator. Hot solution stripped 
of gas is pumped from the base of the 
reactivator through the exchangers 
and water coolers, and finally back to 
the top of the absorber. 

The gas in the Girbotol purification 
process may be treated at high or low 
pressure with the same success but gas 
under pressure is purified more eco- 
nomically because smaller towers are 
required and larger volumes of hydro- 
gen sulphide are removed per gal. of 
solution circulated. It must be men- 
tioned here that this process is well 
adapted for purifying gases containing 
a large percentage of hydrogen sul- 
phide. 

Leahy (U. S. P. 1,800,892; 1,812,- 
795; 1,995,545; and 2,026,840) has 
proposed a method in which hydrogen 
sulphide is absorbed in water, to which 
is then added sulphur dioxide to form 
free sulphur, finely divided and held 
in suspension. Leahy devised this 
method after experimenting with the 
use of a solution of sulphurous acid 
for the absorption of hydrogen sul- 
phide from natural gas. This experi- 
ment convinced him that the proper 
procedure was to reverse the cycle, 
proceeding as outlined above. Further 
experiments of Leahy showed that the 
sulphur in suspension could be floc- 
culated and rapidly precipitated by the 
addition of certain electrolytes. He 
proposes the flocculation of the sul- 
phur by addition of a certain class of 
soluble electrolytes, which are there- 
after removed. The solution is regen- 
erated by addition of a second class of 
electrolytes, and in this condition it 
can be recycled indefinitely. The proc- 
ess is being used to purify a West 
Texas gas containing 9.2 percent hy- 
drogen sulphide. 

The operation of this installation is 
as follows: the untreated gas enters 
the plant at a pressure of 30 Ib. per 
sq. inch. The pressure of the treated 
gas is about 21 lb. per sq. inch. In 
order to treat the volume of gas, solu- 
tion is circulated at the rate of 150 
gal. per minute. About 200 gal. per 
day. of make-up water is required. No 
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steam nor other means of heating is 
used in this process because it has been 
found unnecessary. The sulphur diox- 
ide necessary for the process is ob- 
tained by burning sulphur in a pres- 
sure-type sulphur burner. The hot 
gases are immediately mixed with the 
foul solution and the temperature of 
the solution is thus maintained prac- 
tically uniform at 85 deg. fahrenheit. 
If this process is operated for the pro- 
duction of pure sulphur as a by-prod- 
uct, the treating solution will last in- 
definitely, and therefore the cost of 
chemicals is very small. If prepared 
fungicides, fertilizers, or insecticides 
are being produced as by-products, ad- 
dition of the proper electrolytes to the 
solution is necessary in order to keep 
the solution fully concentrated and to 
provide for replacement of the pre- 
pared compounds, which are continu- 
ously separated from the treating solu- 
tion. It must be admitted that this 
process is an economical method, pe- 
culiar in that no heating or cooling is 
necessary during the operation. Fur- 
thermore, no air is needed for regenera- 
tion of the foul solution, and no hy- 
drogen sulphide is released to the at- 
mosphere to create a nuisance. A varia- 
tion of the procedure is given by Kuhl 
(U. S. P. 2,028,336) in which the gas 
is mixed with NH, or SO,, and after 
this operation the gas is passed through 
water. 

A very interesting method of re- 
moval of hydrogen sulphide from gases 
is the Phenolate gas purification proc- 
ess. (U. S. P. 1,971,798; 2,002,357; 
2,028,124; and 2,028,125.) This 
process consists of an absorption stage 
and an actification stage, through 
which the phenolate solution is cir- 
culated continuously. This solution has 
an extremely high carrying capacity 
for hydrogen sulphide, 2000 to 4000 
net grains per gallon. As a result, it is 
necessary to circulate only five to ten 
gal. of solution per M. cu. ft. of gas. 
This very low rate of circulation is 
one reason for the low operating ex- 
pense and the small size of equipment 
required in comparison to other puri- 
fication processes. 

The industrial operation of this sys- 
tem is as follows: the gas containing 
hydrogen sulphide is directed to the 
base of the absorber, passes upward 
through the bubble-cap trays, and 
leaves at the top, 95 percent of its 
hydrogen sulphide having been ab- 
sorbed. The solution leaving the bot- 
tom of the absorber, saturated with 
hydrogen sulphide with respect to the 
incoming gas, passes through a heat 
exchanger to the top of the tower, 
called the actifier. The solution flows 
downward over the actifier trays, 
countercurrent to the stripping steam, 






which is generated in the reboiler jn _ 

. , In 
the base. Sufficient indirect steam ; 
used to effect the desired degree of 
actification of the solution. The act; 
fied solution flows from the reboile 
through the heat-exchanger and f | 
further cooled in the solution cod 
The cooled solution is ready for fy. 
ther absorption and is pumped to re 
top of the absorber. The hydrogen sul. 
phide removed from the phenolate $0- 
lution in the actifier passes from its 
top to a dephlegmator where steam jg 
condensed to water and the hydrogen 
sulphide in concentrated form can be 
directed to the acid plant burner of 
other point of disposal. The phenolate 
solution used in this process is a mix- 
ture of caustic soda and crude phenol 
the chemicals required for the process 
being therefore inexpensive. 

A phenolate solution obtained by 
treating a shale tar fraction boiling 
between 200 and 300 deg. cent. with 
caustic soda was used by Dobriannski 
(Goryuchie Slantzui, 1935, 42) to re. 
move hydrogen sulphide and carbon 
dioxide from gas from shale retorts. 
Because the hydrogen sulphide was ab- 
sorbed three times as rapidly, it was 
possible to separate these gases by ad- 
justing the gas velocity and installing 
a scrubber for the carbon dioxide. 

The gas can also be purified by the 
Thylox process (Ind. Eng. Chem. 
1934, 130). The removal of hydrogen 
sulphide by this process depends on the 
absorptive power of an aqueous solu- 
tion of sodium or ammonium thio- 
arsenate. According to Gollmar, this 
solution is able to absorb hydrogen 
sulphide quantitatively. Referring to 
the flow diagram, the gas enters the 
absorber at the base, encountering on 
its way upward the aqueous solution of 
sodium or ammonium thioarsenate. 
The foul solution is directed to the 
actifier, where it is regenerated by ab- 
sorption of oxygen, which replaces 
and precipitates the sulphur in ele- 
mental form. 

Sulphur compounds can be removed 
from gases by circulation through an 
aqueous solution or suspension of a 
metal oxide, hydroxide, or carbonate 
(Engl. P. 407,040) and free sulphur 
recovered from the spent solution by 
aeration, simultaneously regenerating 
the solution. , 

In the purification of gases it can 
be seen that the industrial operation of 
all methods is similar, and the flow 
diagram of all methods resembles Fig. 
1, a different absorbing solution being 
used in each of the above proposed 
patents. Of course, the most important 
problem in these purification processts 
is the construction of apparatus that 
is resistant to corrosion. 
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high pressure control hookup below derrick 
p oongy oe en ae 4. All Cameron control units held 


View of 


eerfectly under pressure. Loss of control was due to a leaky 


valve of conventional design installed on a flow line 


dg f the 7” Cameron type “SDA” Blowout Preventer. 


opening © 


While preparing test oil string on Fohs Oil Com 
cany State Lake Long No. 4 recently, the well kicked at 
the surface for reasons unknown. Cameron 7” type “SDA” 
Pressure Operated Blowout Preventer was immediately 
slosed around 3%" OD drill pipe. As well pressure built 
1, a 7" conventional gate valve on flow line opening 
below the rams of preventer began to leak. Before well 


e 


could be killed, valve cut out beyond control. A heavy 
cloud of gas between the derrick floor and the drilling 
barge made working almost impossible. After four days of 
blowing, the conventional flow line valve was so badly cut 
it became possible to pull it off with a chain block. This 
released full flow of well outside of derrick floor, and re 
lieved gas condition below derrick floor. 


Meanwhile, a Halliburton high pressure cementing barge 
loaded with weight material, was spotted near the derrick. 
A Cameron 7” type “MP” Blowout Preventer, with O-C-T 
stripper type control head above, was installed on a nipple 
made up in top flange of 7° Cameron Pressure Operated 
Master Gate Valve on drilling-in hookup. This permitted 
connection of a joint of 2%’ OD drill pipe to the 34%” OL 
drilling string. 


With 2%" OD drill pipe opposite the rams of the Cam 
eron type "6-CHR” Tubing Control Head (see drawing to 
tight), assembled with rams closed on 2%" OD tubing, it 
was possible to close these rams around 2%" OD drill 
pipe. This shut in and sealed the annular space between 
drill pipe and 7” oil string, below 7’ Cameron type “SDA” 
Blowout Preventer. Heavy mud was promptly pumped in by 
Halliburton cementing barge crew and well was success- 
fully killed. 


In that a Cameron Ram type “CHR” Tubing Con- 
trol Head saved possible loss of a 10,200 foot hole; 
the expense incident to killing the well the “hard” 
way; the necessity of floating the drilling barge from 
over the well, thus making capping operations doubly 
dificult; and the possible loss of a $250,000 barge 
drilling outfit, it more than earned its slight extra 
cost over less positive and dependable Christmas-tree 
control units. Operators drilling deep wells in high 
Pressure areas, or deep wild-cats in any area, should 
have all the facts regarding the latest types of 
Cameron drilling, drilling-in and completion control 


equipment. They will gladly be provided without 
obligation. 


CAMERON IRON WORKS, INC. 


711 MILBY STREET - HOUSTON, TEXAS 
Export Office: 74 Trinity Place, New York, N. Y. 
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Fig. |. Diagram showing station 
locations 


By 


S. U. McGARY 


Engineer, United Gas Pipe 
Line Company 


Determining Location and Capacity 
of Units for Cathodic Protection 


of Pipe Lines 


The manner in which joints are connected determines 
procedure to follow in making tests to decide upon 


HE feasibility of cathodic protec- 
tion of pipe lines as a means of ar- 
resting corrosion depends largely upon 
the capacity and location of the pro- 
tection units. 
Type of Construction 


The manner in which the joints are 
connected determines the procedure to 
be followed in testing for the purpose 
of deciding upon size and location. 
When the lengths of pipe are joined to- 
gether by mechanical couplings, each 
section of pipe is insulated to some ex- 
tent from the adjacent sections. It is 
therefore impossible to ascertain the 
location or extent of “hot spots” by 
measurement of long-line currents. 
Other types of joints, such as screw- 
coupled or welded, form a continuous 
electrical conductor of uniform resist- 
ance, and permit the use of long-line 
currents for this purpose. 


Mechanically Coupled Lines 


When mechanical couplings are used 
at joints, leak records, if available, will 
be of value in locating the areas where 
the severest corrosive attacks have been 
experienced. In order to determine the 
extent of “Shot spots” the pipe within 
the area indicated should be inspected 
at regular intervals. Soil resistance 
measurements, together with soil type 
examinations, are also valuable for this 
purpose. The condition of the coating 
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size and location of units 


and the pipe-line soil contact area 
should be observed also, as these two 
factors greatly influence the amount of 
electrical energy needed to protect the 
section. A soil survey will aid in ascer- 
taining which sections of pipe are laid 
in the most corrosive soil. 

Before it is possible to attach a test 
unit to a section of such line it is nec- 
essary to braze a copper wire around 
each mechanical coupling, which can 
be done while the line is in service. 
This provides a continuous path for the 
flow of electrical current. Each coup- 
ling in the section to be protected must 
be bridged with a large-size copper 
wire. 


The section is then ready for a pre- 
liminary test with a portable source of 
electrical power. For very large-diam- 
eter lines when the coating is in poor 
condition and the soil contact with the 
pipe line is high it is necessary to use a 
unit capable of draining at least 50 
amp. from the line if as much as one- 
half mile is to be tested. The negative 
wire of the test unit should be attached 
to the middle section of the line ex- 
posed to the soil of highest corrosivity. 
A temporary ground bed is installed by 
using a few joints of junk pipe in a 
shallow trench. Before any power is 
applied, the potentials of the line 
through the section to be protected are 





taken. The power is then supplied at a 
constant rate and the potential of this 
same section of line is measured. The 
area between the two curves represents 
the potential change of this section of 
line due to the applied electrical drain. 
On the same diagram the area neces- 
sary to protect a certain amount of 
pipe may be ascertained by a compari- 
son of the two curves. It will then be 
possible to determine the number and 
capacity of units required to protect a 
given length of pipe line. 


Welded and Screw Construction 


When the mechanical coupling type 
of joint is used current does not go far 
beyond the point where the couplings 
cease to be bridged with a conductor. 
For all practical purposes the area 
tested is the area where the couplings 
have been bridged. On a welded or 
screw-coupled line, however, there are 
no insulating joints in the line to pre- 
vent the current from flowing an in- 
definite distance along the pipe line, 
and it is impracticable to place a tem- 
porary insulating flange in the pipe 
line to prevent this condition. 

The only satisfactory method for 
testing is electrical blocking. This 
method is illustrated in Fig. 1, in which 
three units are used. The two units, 
Station A and Station B, are of small 
capacity and current is supplied by a 
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storage battery or a car generator. The 

enerating equipment at Station C, if 

the pipe line is almost bare, has at least 

50 amp. capacity at 50 volts. The pos- 

itive terminal of each of the units is 
improvised and consists of junk iron in 

contact with moist salty soil. The 
ground beds of the blocking units A 
and B are only about ten ft. from the 
line, whereas the last unit C is at least 
400 ft. away. The blocking units are 
started and regulated so as to drain five 
or six amp. from the pipe line at this 
point. The testing unit at C is now 
started and regulated so as to produce 
a potential on the line between the 

ints A and B. The points of reversal, 
(a) and (b), are found by current 
measurements on the pipe line. The 
points (a) and (b) have the same ef- 
fect electrically as if an insulating 
coupling were installed in the line at 
these points. The distance between the 
points (a) and (b) represents the 
amount of line the potential of which 
has been changed by the current flow 
from Station C. The estimate of the 
amount of pipe protected is made in 
the same manner as for a section of a 
mechanically-coupled line as previously 
discussed. 

A potential far greater than the 
amount necessary for protection is cre- 
ated at the point where the ground bed 
wire is attached to the pipe line when 
a single ground bed is used. All cur- 
rent above the amount required for 


protection is wasted energy. In the 
permanent installation considerable 
electrical energy can be saved if two 
split ground beds are installed instead 
of a single one. Fig. 2 shows the results 
of a typical installation. The single 
ground bed provides an area over which 
the potential reading is very high, caus- 
ing a great waste of electrical energy. 
By the use of two ground beds this 
energy is better distributed and there is 
a much smaller loss of power. The split 
ground bed has the same effect as the 
installation of two small units. 


Conclusion 


There are so many factors that influ- 
ence the quantity of electric current 
that must be drained from a pipe line 
in order to protect a certain section 
that it is difficult to estimate the 
amount required without knowing all 
or most of them. 

The kind and condition of the coat- 
ing is one of the influencing factors. 
The soil contact at bare places is an- 
other item affecting current require- 
ments. Some soils have the property of 
adhering tightly to the pipe whereas 
others touch the pipe at only a few 
points. Some soils have high resistance 
and are not corrosive, and thereby of- 
fer a medium of resistance. A paper 
wrapping may stand away from the 
pipe, providing an air gap between the 
coating and the pipe. These are some of 
the factors that influence the amount 





Wind-driven Cathodic Protection 
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of current necessary to protect any 
section of pipe. Very probably there are 
others that are unknown at present. In 
order to ascertain the number and size 
of units required it is necessary that 
this type of test be performed on any 
section of line where installation of 
cathodic protection is contemplated. 
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Fig. 2. Comparison of results obtained using different ground beds 


Split~Ground 


ei 











“Nitrogen-Reduction Ratio” 


“Nitrogen-reduction ratio” is the 
scientists’ name for the result of two 
tests for locating oil in advance of 
drilling. It is the ratio between the 
amount of nitrogen in an oil sediment 
and its chromic acid requirement, 
which purports to show when and 
where oil exists. 


Experiments in the California, 


Jury, 1938 


Rocky Mountain, Mid-Continent, East 
Texas, and Gulf Coast fields show that 
oil is present in large quantities where 
the sediments have a low nitrogen-re- 
duction ratio. If samples show a high 
nitrogen-reduction ratio, it means, pre- 
sumably, that the strata do not con- 
tain oil-building materials. 





In one area, samples from a well 
located on a structure similar to other 
structures found productive in the past 
showed a high ratio. Drilling contin- 
ued, but the well was dry. Leases slated 
for purchase in the vicinity of the well 
were cancelled—at a saving of $100,- 
000. 
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Corrosion Engineer, Houston, Texas 


PAHE art of electrically protecting 

pipe lines is no longer new. It has 
been several years since the first pipe 
line was so protected. The application 
of this protection has extended to al- 
most every state in the Union in 
which there are pipe lines, and the 
method is being used to some extent 
by almost every major pipe line com- 
pany in the country. So much has been 
published on this subject that it will 
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The Use of Small Units F'or 


Electrical Protection of Pipe Lines 


When rectifiers are used and electric power is 
obtainable at short intervals along the line the 
small cathodic protection unit is recommended 


By STARR THAYER 


sizes. Engine-driven units have been 
used by several companies, especially 
on gas lines where fuel could be taken 
from the pipe line. Many rectifier sta- 
tions have been installed where con- 
siderable current’was used on the line, 
sometimes as much as 100 amp. in one 
station. The writer has seen windmills 
develop an excess of 100 amp. when 
wind conditions were favorable. En- 
gine-driven generators have been used, 
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not be necessary here to go into the 
details or merits of this method of 
protecting pipe lines. The question re- 
garding whether or not a pipe line can 
be so protected is no longer debatable. 
The experience of many years indicates 
beyond all doubt that pipe lines can 
be freed from corrosion. The work of 
protecting pipe lines has now reached 
the stage where the question is asked, 
“How much will it cost?” rather than, 
“Can it be done?” 


Present Equipment 


As in the last several years, and 
probably for some years to come, the 
chief concern of the engineer in ap- 
plying this protection is the type and 
size of generating equipment. The first 
units installed were the rectifier type 
where power was purchased and then 
rectified and applied to the pipe line. 
This equipment is still generally used 
where a source of power is available. 
Windmills have been used in various 
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and as much as 200 amp. generated in 
a single unit. 


It is not the purpose of this article 
to discredit large installations, for it 
will be found that in many instances 
the large installation is the most eco- 
nomical and practicable to use; how- 
ever, the use of smaller units, wherever 
practicable, should be considered. This 
is best illustrated by the accompany- 
ing curves. 


Fig. 1 illustrates an installation in 
which 41 amp. was being applied to 
the pipe. The heavy straight line 
across the curve indicates the protec- 
tion voltage that is necessary to pre- 
serve the pipe. It is seen that in order 
to protect the pipe at the ends of the 


FFE EF EPFL PP OPE ELL LL OO OOO OOE 


Fig. 2 











area where the protection is desired, jt 
is necessary to apply much more thay 
the requisite amount in the area ner. 
er the station. This potential, which jg | 
shown by the shaded area, represents N 
wasted power. Nothing is gained by 
applying more protection to the Pipe 
than is necessary to stop corrosion, 
Now, if this same area of line wer 
to be divided and each half of it pro. 
tected by a unit, the results would be 
as shown in Fig. 2. 

The amount of shaded area in Fig 
2 is seen to be very much smaller than 
the shaded area in Fig. 1. How much 
smaller it is, is best indicated by the 
following data: 





The protection unit in Fig. 1 was 
using 41 amp. at 10 volts, or 410 
watts. Each of the units in Fig. 2 was 
using 15 amp. at 11% volts, or 22% 
watts, a total of 45 watts for the en- 
tire area. 








Fig. 3 illustrates an_ installation “1 
where a unit was operating at 80 amp. lin 
and 10 volts. In this graph, it is seen a 
that the pipe line, which was a large, Of 
bare line, was not completely protect- 
ed for a mile, but for the purpose of R 
illustration we shall assume that it was = 


completely protected. 


In Fig. 4 is illustrated the effects of 
a small unit generating 8 amp. at 1% 5 
volts, and which is protecting approxi- 
mately a quarter of a mile on this 
same pipe line. The large unit was pro- 
tecting a mile of pipe using 800 watts. 7 
To protect this same mile of pipe, four 
of these small units would require a 
total of 48 watts. 

The conclusion to be drawn here is 
that use of the small units will result 
in a tremendous saving of powef; m 
however, one should not blindly say 
that the small unit is the thing to us. 
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' The Reed Cathodic Protection Unit is the most Shale Shakers Rotary Pumps 

J economical unit devised for protection of gas pipe Centrifugal Pumps Measuring Line Reels 

. lines. The engine is driven by the pressure drop at Gear Pumps Generators, etc. 

n a regulator located in the gas line, the only cost of It will develop 5 B.H.P. with 150 pounds per 
. operation being one quart of oil per month. square inch pressure at 1200 R.P.M., and will oper- 
y In addition to its use in cathodic protection the ate on compressed air, steam or compressed gas. 


Reed Rotary Engine, Type No. 3, is being widely 
used for driving: 
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MUD DEGASSER UNIT — GULF COAST MEASURING LINE REEL INSTALLATION IN LOUISIAN 
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There are factors other than the sav- 
ing of power. For instance, it is not 
probable that an engine much smaller 
than the ones now being used could 
be operated satisfactorily and if it 
could be the first cost probably would 
not be much less than that of the 
larger engine. 

It is obvious, therefore, that where 
this type of unit is used, there is a 
definite minimum limit to its 
Where rectifiers are used, and where 
power can be obtained at short inter- 


size. 


RELIMINARY results of a study 
of the phase relations of fluids in 
a deep high-pressure, high-temperature 


reservoir of gas and light gravity hy- 
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American market. It is 
manufactured in two vyolt- 
ages, 15 volt,85 ampere, and 
30 volt, 40 to 50 ampere. 
They are being used by many 

pipe line companies in United 
States and Foreign Countries in 
increasing numbers. 


Never a Burned Out 
Generator 
Over ten years of 
proven performance 
back of Jacobs Wind 
Electric Plants, with 
an unequalled record 
of NEVER A 
BURNED OUT 
GENERATOR, is 
positive assurance of 
Satisfactory service. 
The Jacops Wina clectric Company, one of 
America’s oldest wind electric manufactur- 
ers, is in a position to offer pipe line com- 
panies a thoroughly reliable and proven unit 
for the Cathodic Protection of Pipe Lines, 

where high line current is not available. 

The large fourteen-foot propeller insures the 
maximum of power in light and average 
winds. Propellers develop more power at 
slower speeds with greatly reduced air friction. 


PATENTED PROVEN GOVERNOR 
The Patented Flyball Governor that changes 
the propeller blade pitch for speed control in 
high winds, the large direct drive slow speed 
generator, and it’s simple design throughout, 
are some of the reasons for the unequalled 
performance record of these plants. 


Write for complete literature. 


JACOBS WIND ELECTRIC CO., INC. 


Pipe Line Division Minneapolis, Minn. 
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vals along the line, there is no doubt 
that the small units should be used. 
Where power is not available, it is 





is now being offered by one Manuf. 
turer, may be practicable. This yas 
has no moving parts, nor any of th 
objections that might be encounte 
in a very small engine unit. The om 
of installation of these smaller yp' 
should be much less than that of ¢ 
larger units. No attempt would } 
made to protect any very great lenge 
of line with the smaller units; 
therefore, the ground bed could & 
relatively close to the line and co 
be very small. 
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possible that the heat generator, which Fig. 4 
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Flow Characteristics, Composition, and Liquid-Phase Properties 
of Hydrocarbon Fluids from a “Combination” Well 


drocarbon liquid were discussed in a 
report made public by the Bureau of 
Mines, Department of the Interior, at 
the convention of the Natural Gas De- 
partment, American Gas Association, 
in New Orleans, Louisiana. A study of 
well performance and liquid recovery 
at several rates of fluid delivery, and 
analyses and measurement of physical 
properties of fluid samples taken under 
stabilized conditions of pressure and 
flow gave the data essential to the in- 
vestigation. 

Knowledge of the phase relations of 
the fluids that exist in the porous 
spaces of rocks constituting natural 
petroleum reservoirs and of the be- 
havior of these fluids under various 
field conditions of operation is essen- 
tial to the conservation of petroleum 
and natural gas and to their efficient 
recovery. The problem of determining 
whether these fluids are in the liquid or 
gaseous state and of recognizing the 
transitions that may take place as the 
material in the reservoir is subjected to 
different conditions of pressure and 
temperature confronts many producers 
today, especially in certain fields. The 
subject has grown rapidly in impor- 
tance since the discovery of deeper 
reservoirs that have correspondingly 
higher pressures and temperatures as 
compared with shallower producing 
zones. 

In the course of the tests made by 
the Bureau of Mines, surface samples 
of hydrocarbon liquid and gas were 
taken at the separator under conditions 















of stabilized flow for re-mixing in the 
proportions of the measured ratio of 
gas to hydrocarbon liquid to provide ie 
a system on which phase relations at 9 
reservoir and flow-string pressures and 
temperatures could be determined. A 
subsurface sample of hydrocarbon 
liquid from the well bore provided a 
liquid phase that in composition and 
properties closely approximated a 
liquid that could originate in the reser- 
voir. 





Although comparison of the gas-hy- 
drocarbon liquid ratios of the well 
under several rates of fluid delivery did 
not indicate conclusively the presence 
of a hydrocarbon liquid phase in the 
reservoir, the field tests showed that 
hydrocarbon liquid was present in the 
well bore while fluid was being pro- 
duced from the well. 

It was concluded that part of the 
fluid recovered from the well was pres- 
ent in the reservoir in the liquid phase, 
and the remainder was formed during 
the process of production by condensi- 
tion of heavy components from the 
original reservoir vapor phase. 





1 

The report, containing several graphs \ 
and tables that should assist engineers ~~ 
in developing further knowledge on Z 


this important practical problem of 
operation, has been published as Re- 
port of Investigations 3402, Flow 4 
Characteristics, Composition, and Some 
Liquid-Phase Properties of Hydrocar- 
bon Fluids from a “Combination” 
Well, by C. K. Eilerts and M. A. Schell- 
hardt. 
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s Sana 4 “Oilwell” Steam-Saving Rigs use less 

es , than half the fuel and feedwater re- 
2 quirements of conventional rigs. 

1e 

. a SAVES ON INITIAL COST 

e en R ra " , . 

: pe “Oilwell” Steam-Saving Machinery 

d Be costs less than other modern equipment 

A of equal capacity. 

n 

F asses SAVES ON DEPRECIATION 

. because of lower initial cost and longer 

service life. 

] SAVES UPKEEP 

d : , 

P requires less expense for repairs and re- 

¢ placements. 

t 

SAVES DRILLING TIME 








= \ “Oilwell” Steam-Saving Rigs have 
ae maximum flexibility and the reserve 
power obtainable only with steam. 












USERS of “Oilwell” Steam-Saving Equipment 
are setting new low-cost performance records. 


YOU CAN BANK ON STEAM. 
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WELL SUPPLY COMPANY 
Branch Stores in All Oil Fields 
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Part 2 


By WALTER F. ROGERS 


Houston Chemical Laboratory, 


Method for Calculating Oj] 


Evaporation Losses 


Gulf Oil Corporation, Gulf Production Division 


Calculation of Annual Loss 
from Storage 


It is now possible to substitute the 
constants obtained for an 80,000-bbl. 
storage tank painted with aluminum 
paint and filled to within one ft. of the 
tank top. 


Gal. gasoline lost per year 


+- t,, V : 
(vx 2t5) v4 Mae 
460 +t, 760 
3 M. 
pees. X 16S becomes 
1000 
35,600 x oO = ) Vv 
neve ~ 460 + 60.8 
35,600 dpC 


760 

(2000 + 46.8 dpC) 

gal. per M. X .365 C 

Where dp = daily average vapor-pres- 
sure change in mm. of Hg of crude 
oil between 60.8 deg. fahr. and 90.9 
deg. fahr. 

gal. per M. = gallon of gasoline per 
1000 cu. ft. of vapors breathed from 
the tank. 

C = correction factor for depth of oil 
from tank roof. 


| es. per M.  .365 Cor 


It is only necessary to determine for 
any crude its vapor-pressure curve be- 
tween the ranges 60.8 deg. fahr. and 
90.9 deg. fahrenheit. The substitution 
of these data in the formula gives the 
loss in gasoline per year. 


Typical Calculations 


To show how this method may be 
used to calculate evaporation losses for 
typical conditions a few calculations 


will be made. 

First, determine for the oil in Fig. 5 
the length of time required to bring 
its vapor-pressure curve from condi- 
tion A to condition B and from condi- 
tion B to condition C. In this case the 
oil is taken as stored in an 80,000-bbl. 
tank, one ft. from the eaves, 7'/-ft. 
cone, the tank painted aluminum. 

A. Condition A to B 

Gal. gasoline lost per year 

(2000 +. 46.8 dpC) 
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gal. per M. X .365 C 

dp for 60.8 to 90.9 deg. fahr. = 135 
mm. Hg. 

Gal. of gasoline lost will be 
80,000 K .07 = 5600 

Time is v instead of one year and .365 
will be * 

1000 
C = height of 


Tam. +1. = 65 &. = 02 


585 
Gal. M. will not b a 
al. per M. will not be as most of 


this vapor pressure is methane and 
ethane. The vapor pressure of the 
gasoline hydrocarbons will, however, 
not be less than shown by curve B 
at 75.8 deg. fahr. = 310 mm. Hg. 


310 X 1000_ 


= ———== §4,7 
760 X 27.6 


The gal. per M. 


Then 5600 = 
(2000 + 46.8 « 135 .82) 
i?a7 <X B82 <x 2% 
1000 
iF a. 5600 64.5 day 
86.9 eds 
B. Condition B to C 
Gal. gasoline lost will be 80,000 « .08 


dp for 60.8 deg. fahr. to 90.9 deg fahr 
= 125 mm. 

C for height 8'% ft. = .82 

Time in days = X 


275 & 1000 
Gal. per M. = = 
P 760 < 27.6 1! 
6400 (2000 + 46.8 & 125 82) 


13.1 K X X 2 
1000 

77.0 X = 6400 
X = 83 days 
Thus to lose 0.15 percent of this crude 

by evaporation will require 

64.5 + 83 = 147.5 days 

Second, determine the annual evapo. 
ration losses of the crude oils shown in 
Fig. 6, under the condition of storage 
as described above: 
Gal. gasoline lost per year = 
(2000 + 46.8 dpC) 
gal. per M. XX .365 C 
C= .82 

From the calculated data shown in 
the table below we see that the losses 
from the Seminole, East Texas, and 
Ranger crudes are high and warrant 
some consideration in regard to reduc- 
ing the loss. The losses from the other 




















= 6400 crudes are comparatively low and stor- 
Avg. Pressure 
dp at 75.8 deg. fahr. 
- oil os (mm. Hg) (mm. Hg) Gal. per M 
Seminole 95 225 10.8 
East Texas 80 210 10.0 
Ranger 65 220 10.5 
Panhandle Mixture 50 120 5.7 
Burkburnett 50 90 1.9 
West Texas Mixture 35 70 1.5 
Substituting these data in the formula we find: 
Percent 
Gal. Gasoline Bbl. Gasoline of 80,000 
Oil Lost per Year Lost per Year Bol. 
Seminole 17,900 426 0.53 
East Texas 14,900 350 0.43 
Ranger 13,900 326 0.41 
Panhandle Mixture 6,800 160 0.20 
Burkburnett 2,210 52 0.065 
West Texas Mixture 1,490 35 0.043 
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age in the type tank for which the cal- 
culation was made is satisfactory. 

Third, determine the average loss in 
shipping 80,000 bbl. of East Texas oil 
through three pipe-line stations. At 
each station the oil is pumped at the 
rate of 20,000 bbl. per day and the oil 
is left in storage 30 days. C, = .82 for 
oil in storage. 

The time for emptying and filling 
the three different tanks is 8X 3 = 24 
days. During this time the average oil 
height in the tank is 20 feet. C, = .52. 

Emptying and filling loss = 
(2000 + 46.8 X 80 X .52) & 

10.0 X 24 & .52 


= 493 gal. 
1000 5? 
Storage losses = 
(2000 + 46.8 « 80 » 82) X 
10.0 K 90 & .82 
— = 3760 gal. 


1000 
Total = 4253 gal. or 101 barrels. 


Correlation of Calculated With 
Actual Losses 


John H. Wiggins Company’ and the 
Chicago Bridge and Iron Company? 
have published accurate data as to the 
breathing losses and the gasoline losses 
from tanks containing gasoline. Wig- 
gins? measured the breathing losses 
from a 55,000-bbl. tank containing 1 
ft. 2 in. of gasoline. They found for 


J. H. Wiggins, Report on § 
Vapor Savings System, 1930... teel Balloon and 


“Chicago Brid ‘ 
: ge and Iron Com .2 q 
Nation of Evaporation Losses. tne anges 


Jury, 1938 


October 10th 29,000 cu. ft. of gas 
was vented from the tank. 

It is possible to calculate the breath- 
ing loss assuming the temperature for 
this day in October to be the same as 
the average October temperature. 

460 + t, 
AV (cu. ft.) = ( Vx 460 +t, ) 
VdpC 
760 

V = 307,000 cu. ft. 
t, = 92 deg. fahr. 
t, = 62.6 deg. fahr. 
dp= 420 — 260 = 160 (from gaso- 

line vapor-pressure chart in report) 
C, height to oil of 37 ft. = .39 


(307,000 X 552) 


AV si = 
aeniee 522.6 
307,000 X 160 X .39 
— 307,000 + Bie 
. * 760 


= 14,000 + 25,200 = 39,200 cu. ft. 
The difference in the calculated and 
actual breathing of the tank was 39,- 
200 — 29,000 = 10,200 cu. ft. or 
10,200 
29,000 
35 percent in excess of the actual. In 
this case it is easy to understand how a 
considerable difference could exist be- 
tween the actual and calculated values 
primarily due to the inability to trans- 
fer the maximum vapor temperature to 
the gasoline surface. Also, the tempera- 
ture cycle for the day in question had 
to be assumed. 
As a second test of evaporation loss 
the Chicago Bridge and Iron Company* 


Fig. 6. Vapor pressure of crude oil 


Vapor pressure at 

60.8 75 90.9 

deg. deg. deg. 
Curve fahr. fahr. fahr. Oil 


6 220 255 315 Seminole 

5 190 210 270 East Texas 

4 205 220 270 Ranger 

3 100 120 150 Panhandle 
Mixture 

2 90 105 140 Burkburnett 

1 70 80 105 West Texas 

Mixture 


report as Test 6 the loss of gasoline 
from a tank 35 ft. high and having a 
diameter of 100 feet. The gasoline was 
stored within 10 ft. of the top of the 
tank shell. The gasoline was stored for 
22 days in July. The gauged loss was 
6450 gallons. The average temperature 
for June, July, and August for Texas 
is 110.5 deg. fahr. maximum and 76.3 
deg. fahr. minimum. 


The calculated loss in 


550.9 
1. line = — }— 
Gal. gasoline I(v x soa) V+ 
Vege | ge por M. X 22 
760 1000 
V, (Volume) = 94,775 cu. ft. 
dp from vapor-pressure chart in report 
between 110.5 deg. fahr. and 76.3 
deg. fahr. = 245 mm. Hg. 
C for 16 ft. 2 in. = .66 


Gal. per M. = 
avg. v.p. from curve X 1000 


760 X 27.6 
_ 442 X 1000 5, 
760 X 27.6 
Substituting in the formula, 
Gal. gasoline = 
94,775 XK 570.5 
¢ Te ) — 94,775 + 


94,775 X 245 X ss)24 X 22 X .66 








760 1000 


= (6170 + 20,150) .305 = 8020 gal. 
Actual loss = 6450 gal. 


8020 
P 1 loss = ——— 
ercent of actual loss $450 
= 1240r 
24 percent in excess of the actual 


loss. 

As a third test it is possible to com- 
pare the calculated and actual loss ob- 
tained for the oil in Table 1, Tank B. 
The gauged loss for 271 days was 437 
bbl. and for 289 days was 314 bbl., 
somewhat erratic figures. This crude 
had a vapor-pressure curve almost 
identical with that of the Seminole 
crude shown in Fig. 5, Curve 6. The 
calculated loss per year was 426 bar- 
rels. In this case the 426 bbl. calculated 
loss is probably more nearly accurate 

(Continued on Page 52) 
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The United States Circuit Court of Appeals, 
tenth circuit, in the case of the Chicago 
Pneumatic Tool Company versus Hughes Tool 
Company affirmed the decree of the District 
Court of the United States for the western dis- 
trict of Oklahoma, holding the rock bit cutters 
made by the Chicago Pneumatic Tool Company 
constitute infringement of Patent No. 1,647,753 





relating to the form of the cutters or teeth on 
the cones. 


The Court said, “And a device infringes if 
it embodies the essential principles taught by the 





patent ... The departure from the disclosure of 
the patent is merely colorable. An insubstantial 
departure from a patent without change in prin- 
ciple does not avoid infringement.” 
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The United States Circuit Court of Appeals, 
tenth circuit, in Southwestern Tool Company 
versus Hughes Tool Company, affirmed the de- 
cree of the District Court of the United States for 
the western district of Oklahoma against the 
Southwestern Tool Company. 


The United States Circuit Court of Appeals 
held that where parts repaired or replaced are 





separately covered by a patent, as is the case with 
the teeth on the cutters of Hughes cones, and De- 
fendant welded new teeth to the cutters, the 
practice “is well outside the domain of permissi- 
ble repair and restoration and plainly constitutes 





infringement.” 


Throughout more than the past quarter century — 
HUGHES ROCK BITS have been more than “Just Bits” 
~They have successfully carried the responsibility of 
Hole Making—throughout the Rotary Fields of the world 











































































(Continued from Page 49) 
than the erratic but approximately 
similar gauged losses. 


Discussion and Conclusions 


It is believed that the method pre- 
sented here has a sphere of usefulness 
in determining evaporation losses. It 
cannot be used for short-time tests un- 
less the temperatures are measured, as 
for a short period the temperatures 
may be radically different from those 
given here as monthly averages. For oil 
in storage for a year the temperatures 
given here probably hold very well for 
the United States. 


Pulsation Dampener in Gas 


HE surging that occurs when 
compressors are operated “in step” 
hinders the accurate metering of gas. 
When Otho Grimes planned construc- 
tion of a gasoline plant in the Porter 
field, near Mt. Pleasant, Michigan, he 
knew from experience that the use of 
pulsation drums would facilitate meas- 
urement of the gas produced by the 
wells, so he installed a three-ring, 
welded vessel in a horizontal position 
adjacent to the compressor building. 
Gas enters the drum at the center of 
the more remote head, and the out- 
let is situated in the upper surface at 
the end nearer the compressors. 
Gas from nearby wells passes through 
a horizontal scrubber, an orifice meter, 
and the pulsation drum to the com- 
pressors. The effectiveness of this ar- 
rangement is illustrated by the smooth- 
ness of the chart records obtained as 
contrasted with the “sunburst” type 
of records commonly obtained when 
compressor shock is transmitted di- 
rectly to the gas in the orifice fitting. 
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There are, of course, many approxi- 
mations used for the calculations. For 
instance, if C, were taken as .94 or .96 
the equilibrium correction for great 
distances below the tank cone deviates 
greatly from the correction where C, 
= .95. Again, the concentration of 
gasoline in the vapors is taken directly 
from the vapor-pressure curve. This is 
in error by that fraction of the vapor 
resulting from residual amounts of 
non-condensing gases in the crude. 
Again, the oil temperature does not 
follow exactly the vapor temperature. 


PP PPP PPP PP PPE EPP De 








Pulsation dampeners in gas suction line between field scrubber and compres 
sors in Grimes Gasoline Company's plant in the Porter field southeast of 


Pipe line tank farm 


As pointed out, however, this error j 
compensated to some extent by the 
higher minimum temperature of d 
oil as compared with the Vapor 
perature. In any case the calcula 
losses have been found to be on ¢ 
high side so unless the oil has an y 

usually high calculated loss a field tesel 
or steps to reduce the loss will prob. 
ably not be warranted. 

One of the most important result, 
of this work lies in showing the jm. 
portance of the vapor space in pro- 
moting evaporation losses. Little cap 
be done about changing the tank tem. 
perature cycle or the oil vapor pres. 
sure. This leaves the tank vapor space 
as the main controllable variable. The 
evaporation loss is directly proportional 
to the vapor space and there is no re. 
son for building large vapor space in 
a tank. Oil storage tanks should be 
built with roof as flat as possible to 
eliminate the unnecesasry vapor space 
and reduce evaporation losses. 
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NATIONAL 


DIESEL ELECTRIC ROTARY RIGS 


MAKING DEEP WELL HISTORY 





@ National Diesel Electric 

Rigs are demonstrating 
their speed, dependability and 
economy in all principal deep 
drilling areas. Power equip- 
ment is available in various 
sizes for different depth re- 
quirements. Typical ratings 
are as follows: 


HEAVY DUTY MEDIUM DUTY 
RIG RIG 
maint San Gediuiier rm antag DIESEL ELECTRIC D.C. ROTARY RIG DRIVE LAYOUT 


MOVERS Superior Vertical Superior Vertical 
Diesel Engines Diesel Engines 


1—200 KW, 200 1—125 KW, 200 
Volt, 1200 RPM Volt, 1200 RPM 
1—250 KW, 200 1—175 KW, 200 
Volt, 1200 RPM Volt. 1200 RPM 


DRILLING 

MOTORS 
2—200 HP, 200 2—150 HP, 200 
Volt, 900 RPM Volt, 900 RPM 
Twin, or Twin or 
alternatively alternatively 
1—200/400 HP, 1—150/300 HP, 
200/400 Volt, 200/400 Volt, 
450/900 RPM 450/900 RPM 
Single Single 


SSH PUMP 


1 or 2—300 HP. 1 or 2—200 HP, 
200 Volt, 900 RPM 200 Volt, 900 RPM 



















= A new depth record was set for Oklahoma when Gulf 


Oil Company No.1 Thomas in southeastern Grady County 


THE N ATIONAL SUPPLY COMPANY was recently carried to a depth of 11,415 feet. This well was 


drilled by the Parker Drilling Company with a National 
Heavy Duty Diesel Electric Direct Current Rotary Rig Drive. 








EXECUTIVE OFFICES: PITTSBURGH, PA. 
DIVISION OFFICES; FT. WORTH, TEXAS; TULSA, OKLA.; TORRANCE, CALIF. 
GENERAL SALES OFFICE: TOLEDO, OHIO 
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Ducts leading from circulatin 


engine room of Oblchome Nall 


Gas Company's Quinton, Okla 
compressor station 


homa, 






By 
J. C. ALBRIGHT 


Compressor Station Heating System 
Utilizes Waste Heat 


Hot air from engine ex- 
hausts is carried to vari- 
ous parts of the compres- 
sor room by a special 
circulator unit and system 
of ducts — Industrial-type 
heating unit is provided 
for use only when engines 
are not in operation 


FTER the gas field near Quinton, 
Oklahoma, was fully developed, 
reservoir pressure declined to a point 
that made compressor stations neces- 
sary to transport gas to cities on the 
Oklahoma Natural Gas Company’s dis- 
tribution system. The flowing pres- 
sure, 190 lb. gauge, was sufficient to 
place gas in the mains for short de- 
liveries, but to move the gas greater 
distances compressors were required. 
Consequently, a four-unit plant was 
constructed near the Pittsburg-Haskell 
county line, approximately 45 miles 
south of Muskogee, which was designed 
for semi-automatic operation. 


This station contains at the present 
time four horizontal gas engines, 
equipped with 7!4-in. compressor 
cylinders, having inverted power cylin- 
ders, vertical exhaust piping extending 
through the building roof, and outside 
mufflers. Jacket water is cooled in a 
conventional-type louver tower, cle- 
vated well above the ground level so 
water may flow from the louver basin 
into a conventional wooden tank that 
supplies water for circulation. After 
being used the water flows from the 
jackets to a hot well at ground level. 
The hot well is equipped with an elec- 
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Deflector flanges are used on all exhaust piping. Also to be seen are the 
distribution ducts that carry air from the circulator fan 
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trically-operated float that controls the 
centrifugal circulating pump, which 
lifts the water back over the louver 
tower for cooling. 

As minimum attention is desirable 
in operation of this station, several fea- 
tures not generally found in similar 
plants have been incorporated. Among 
these is an engine-room heating sys- 
tem, designed primarily to utilize waste 
heat from the engine exhaust to main- 
tain the interior temperature required 
to prevent the oil chilling. The equip- 
ment was installed complete for ap- 
proximately $1050. 

The compressor building is 32 ft. 
wide, 80 ft. long, and 12 ft. from con- 
crete floor to roof truss. Ventilators of 
the usual type are situated on the ridge 
of the building to ventilate the room 








during summer months. They are fit- 
ted with shutters to prevent escape of 
heated air during winter. Sheet-steel 
jackets 15 in. in diameter enclose the 
exhaust pipes, extend through the 
building roof, and have weather shields 
attached to the upper ends. These may 
be opened to allow escape of hot air 
traveling along the exhaust pipes, or 
may be closed to control circulation 
during periods when it is necessary to 
maintain within the building a tem- 
perature above atmospheric. 





The hot-air system consists of a cit- 
culator unit, an auxiliary building 
housing the unit, and a system of ducts 
to carry air where needed. The circu- 
lating equipment includes an industrial 
heating unit, which has a capacity of 
400,000. B.t.u. input and a_ blower 
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Landing casing through control 
equipment —one stage in Gray 
Planned Procedure 





UILT INTO He: 


WELL CONTROL 
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Include 


a complete sequence of operations 
in which each stage is seen and 
provided for 


Before 
Operations Begin 


This planned procedure assures com- 
plete mechanical control during and 


between all operations as the well is 
BUILT INTO THE GROUND. 


RAY 


TOOL COMPANY 


MOUSTON — TEXAS 









capacity of 5200 cu. ft. of air per min- 
ute. The unit is operated by a 1-hp. 
motor using power generated at the 
station by a gas-engine-driven genera- 
tor. 

The system for directing the flow of 
air in the building includes an under- 
ground duct, 24 in. in diameter, lead- 
ing from the compressor room to the 
circulator. The circular opening in the 
floor of the building is covered by a 
flat lid attached to four 2-in. risers 
about 36 in. above the level of the 
concrete, and is provided with a shield 
to prevent sweepings and small tools 
from falling into the air system. 

Air is removed from the building 
through this duct by the blower and 
returns to the building through a duct 
20 in. wide and 40 in. deep. This duct 
enters the engine room just below the 
eaves at the center of the side of the 
building, branching inside to form two 
sections, each section being connected 
to two compressor units. This duct is 
8 in. wide and 20 in. deep, suspended 
from roof girders and attached to each 
individual exhaust pipe jacket. 

These sheet-steel jackets rest upon 
the cast exhaust of the power cylin- 
ders and have deflector sheets attached 
near the lower end. Immediately above 
these rings the jackets are perforated 
with several rectangular slots and a sec- 
ond deflector ring, or sheet, is attached 
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Headers are above ground to prevent 
soil corrosion and facilitate mainte- 
nance of equipment 
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just above the openings. The slots per- 
mit hot air to flow from the jackets, 
and the deflectors distribute it over the 
engine and throughout the engine 
room. The upper end of the jackets, 
normally open to the atmosphere dur- 
ing warm weather, can be closed by 
lowering the weather shields to pre- 
vent escape of hot air that is then di- 
rected downward through the slots in 
the lower end of the jackets. 

The duct connecting the blower with 
the exhaust pipe jackets has controlled 
openings to avoid excessive heating of 
the building, and by adjusting the 
openings the air may be recycled with- 
out passing through the exhaust 
jackets. The covers are pivoted in the 
lower side of the duct, and are 
equipped with a counterweight on one 
end and a chain on the other. A slotted 
latch is attached to the lower side of 


the duct near the opening, through 
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Cold air intake opening in engine 
room floor. Air enters here and flows 
through underground Piping to the 
circulator fans. 
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which the chain may be passed, locking 
the cover in place at the point desired 
When outside temperature drops to 


deg. fahr., inside temperature may be 


maintained as high as 50 deg. fabe 
without difficulty. Waste heat is ytil. 
ized only when the engines are oper. 
ated, but when the station is shy 
down for any reason in winter, the 
heater included with the industrial unig @ 
may be operated and the temperature 
of the building maintained. 
The cost of the unit is as follows: 
$ 400.00 
486.00 
160.00 


ee 


$1,046.00 


In older stations it is necessary to) 


Duct system 
Blower and motor 
Blower building 


operate steam boilers to provide suf. 
ficient warmth in the buildings to pre-” 
vent congealing of oil and_ possible 
freezing of jacket water in idle en- 
gines, and this requires the attention of 
more than one man for operation. This 
station has been operated by only one 
employee during severe weather, addi- 
tional help being required only to start 
the engines. Lease men are called in t 
assist in “spotting” the engines and] 
after the required number of engines 
are running the operator attends to all 
operating details. 


THE PETROLEUM ENGINEE 











Caving hole, stuck drill pipe, 


blowouts—these and other dif- 
ficulties encountered in drilling 
through heaving or caving shale 
often can be eliminated by the 
use of BAROID Products. 


AQUAGEL—either used alone 
with water or as an admixture 
—builds a thin cake on the walls 
of the hole and reduces the loss 
of water to the formation, thus 
eliminating some of the causes 
of trouble with heaving shale. 




















Where weighted muds are re- 
quired to hold the formation in 
place or to confine oil, gas, or 
water to their respective forma- 
tions, a combination of BAROID 


















Hydrous Disintegration of Shale. Water Swabbing Effect of Drill Pipe. Too rapid 


from drilling mud causes swelling and withdrawal of drill pipe creates a pres- 


disintegration of the shale, forcing it to 
heave into the open hole. A drilling 
mud with good wall-building qualities, 
i.e., low water loss, will help check this 


cause of heaving shale. 


and AQUAGEL yields a mud of 
low viscosity and high unit 
weight; a mud which is non-cor- 
rosive and which will release 


sure differential which causes shale to 
heave into hole. The use of a drilling 
mud which forms only a thin, but im- 


pervious, cake will aid in reducing the 


swabbing effect. 
gas readily. 


Since shales frequently raise 
the viscosity of drilling mud 
to the point where it easily be- 
comes gas-cut, STABILITE can be 
added before the danger point 
is reached to maintain a thin 
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mud and release entrained gas. 


To help prevent drilling diffi- 
culties, always use BAROID 
Products. They have been suc- 
cessful in thousands of wells. 














BAROID PRODUCTS 
BAROID—Extra-Heavy Drilling Mud.sAQUAGEL—Trouble- 
Proof Colloidal Drilling Mud. ¢ STABILITE—An Improved 
Chemical Mud Thinner. © BAROCO—An Economical, Salt 
Water-Resisting Drilling Clay. © FIBROTEX—For Pre- 
venting or Regaining Lost Circulation in Drilling Wells. 











Gas-Cutting Effect. Mud which contains 
Gas Pockets Which Cause Shale to 


Heave. Shale impregnated with gas will 
slough into the open hole unless the 


drilling fluid has sufficient weight to 


entrained gas has lost much of the 


Stocks carried and service engineers 
available in all active oil fields. Look 
for this trade mark under ‘‘Oil Wel! 
Drilling Mud'’’ in your classified 
telephone directory for our nearest 


weight necessary to prevent shale from 


caving. The use of a thin mud which 


conteal San service engineer and dletributer. does not readily gas-cut is essential in 
—- drilling heaving shales in pressure zones. 


. BAROID SALES DEPARTMENT 


NATIONAL PIGMENTS & CHEMICAL DIVISION OF 


NATIONAL LEAD COMPANY 
BAROID SALES OFFICES © LOS ANGELES e TULSA * HOUSTON 





























Fuel Costs For Various Types 


of Power 






Costs of gas, butane, gasoline, Diesel fuel, and electricity 
are compared on the basis of equal horsepower developed. 


N selecting an engine for oil-well 

pumping or for rotary or cable-tool 
drilling it is desirable when fuel must 
be purchased or when natural gas con- 
taining sulphur must be treated to 
compare the cost of the various fuels 
prior to selecting the type of engine 
that would operate at the lowest fuel 
cost. 

The attached table was made for this 
purpose and shows comparative fuel 
cost for various types of engines as 
well as comparative treating cost for 
removing sulphur content from nat- 
ural gas. This table does not incorpo- 
rate any other operating costs such as 
maintenance, lubrication, or fixed 
charges. 

In making this table the following 
fuel consumption figures were used: 


2-cycle gas engine 14 cu. ft. per b.hp-hr. 


4-cycle gas engine 12 cu. ft. per b.hp-hr. 
4-cycle gasoline engine .70 lb. per b.hp-hr. 
2-cycle Diesel engine .52 lb. per b.hp-hr. 
4+-cycle Diesel engine .45 Ib. per b.hp-hr. 


Electric motor 80 percent efficiency 


Butane. 32 cu. ft. per gal. and 
3300 B.t.u. per cu. ft. 
Caustic soda 2% lb. required to re- 

move 1 lb. free sulphur 


These fuel consumption figures are 
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based on full load conditions with some 
engine wear and were arrived at by 
averaging fuel consumption curves of 
several manufacturers of the same type 
engine. Relative fuel cost at part loads 
will be about the same as for full load 
as the fuel consumption per b.hp-hr. 
will increase in about the same propor- 
tion for each similar type engine. 

Where natural gas contains consider- 
able hydrogen sulphide, it is often nec- 
essary to remove it by treating with 
caustic soda solution. Here consider- 
able cost is involved if the sulphur con- 
tent is relatively high, and by using 
the accompanying table it can be defi- 
nitely determined whether it would be 
more economical to treat the gas that 
is available or to purchase some other 
kind of fuel. 

To illustrate the manner in which 
the table can be used several practical 
applications are given: 

It is necessary to install a pumping 
engine that must operate on natural 
gas containing 900 grains of free sul- 
phur per 100 cu. feet. Caustic soda will 
cost six cents per lb. and the installa- 
tion of a 2-cycle pumping engine is 
contemplated. Under the sulphur treat- 


ing section of the table and under the 
2-cycle side follow the column headed 
“6¢/lb.” down to ‘900 grains,” All 
figures on either side of this 900” are 
equivalent. In other words the cost of 
treating 900-grain gas with caustic sod; 
at 6 cents per Ib. is equivalent to 45. 
cent Diesel fuel for a 4-cycle Diese 
engine, 4-cent Diesel fuel for a 2-cyck 
Diesel engine, 2.7-cent per gal. gas. 
oline for a 4-cycle gasoline engine, 
19.3-cent per 1000 cu. ft. purchased 
natural sweet gas for a 2-cycle and 
22.5-cent for a 4-cycle gas engine. 
Equivalent butane cost would be 19 
cents per gal. for a 2-cycle and 2.25 
cents per gal. for a 4-cycle engine, 
Equivalent electric rate for operating 
an electric motor would be .29 cents 
per kw-hr. Use of any fuel costing 
less would therefore be cheaper than 
treating the 900-grain sulphur gas with 
caustic soda costing 6 cents per pound. 

A drilling contractor on a wildcat 
operation and having a mechanical en- 
gine rig desires to use either butane or 
Diesel fuel. By making comparison on 
the table selection of the more econom- 
ical fuel can be quickly made. 




















Diesel engine, Gas engine, 

Diesel fuel, natural gas, 

5 al. Gasc ie . cents per 

cents per gal ia oot 1000 cu, ft. 

| | gascline, 

4 | 2 | cents per gal. | 2 4 
cycle cycle | | cycle cycle 
5 Se a 
0.5 0.44 | 0.3 2.1 2.5 
1.0 0.88 0.6 4.3 5.0 
1.5 13 0.9 6.4 7.5 
2.0 1.8 1.2 8.6 10.0 
2.5 2.2 | 1.5 10.7 12.5 
3.0 2.6 | 1.8 12.9 15.0 
3.5 3.1 2.1 15.0 7.5 
4.0 3.5 2.4 17.1 20.0 
4.5 4.0 2.7 19.3 22.5 
5.0 4.4 3.0 21.4 25.0 
5.5 4.8 3.3 23.6 27.5 
6.0 5.3 3.6 25.7 30.0 
6.5 5.7 3.9 27.9 32.5 
7.0 6.2 | 4.2 30.0 35.0 
7.5 6.6 | 4.5 32.1 37.5 
8.0 7.0 | 4.8 34.3 40.0 
8.5 7.5 5.1 36.4 42.5 
9.0 7.9 5.4 | 38.6 | 45.0 
9.5 | 8.4 5.7 | 40.7 47.5 
10.0 | 8.8 6.0 | 42.9 50.0 
10.5 9.2 6.3 45.0 | 52.5 
11.0 9.7 | 6.6 | 47.1 55.0 
11.5 10.1 | 6.9 |} 49.3 57.5 
12.0 | 10.6 | 7.2 | 51.4 60.0 
12.5 | 11.0 | 7.5 | 53.6 | 62.5 
13.0 | 11.4 7.8 | 55.7 65.0 
13.5 | 11.9 8.1 | 57.9 | 67.5 
14.0 | 12.3 8.4 60.0 | 70.0 
144.5 | 12.8 | 8.7 62.1 72.5 
15.0 13.2 | 9.0 64.3 75.0 
15.5 13.6 | 9.3 | 66.4 77.5 
16.0 14.1 | 9.6 | 68.6 80.0 

| | | 


Gas engine, 


cents per gal. 


» 


eycle 
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butane, 

Electric moter, 
electricity, 

cents per kw-hr.| 











4 2 cycle 
cycle | | 

3c lb. | 4c lb. | 5e Ib. | 6e Ib. 
2 | 0.25 03 200 | 150} 120} 100 
4 0.50 06 | 400 | 300} 240] 200 
6 | 0.75 | 10 | 600 | 450] 360] 300 
9 1.00 | 13 800 | 600 | 480 | 400 
1 1.25 | 16 1000 750 600 500 
3 1.50 | 19 2 900 | 720} 600 
5 1.75 | 22 1400 | 1050 | 840} 700 
7 2.00 26 1600 | 1200 | 960} 800 
9 | 2.25 29 1800 | 1350 | 1080 | 900 
1 2.50 32 2000 | 1500 | 1200 | 1000 
4 | 2.75 35 2200 | 1650 | 1320 | 1100 
6 | 3.00 .38 2400 | 1800 | 1440 | 1200 
§ | 3.25 42 2600 | 1950 | 1560 | 1300 
0 | 3.50 45 2800 | 2100 | 1680 | 1400 
2 | 3.% 48 3000 | 2250 | 1800 | 1500 
4 | 4.00 51 3200 | 2400 | 1920 | 1600 
71 48 | 54 3400 | 2550 | 2040 | 1700 
9 | 4.50 | 58 3600 | 2700 | 2160 | 1800 
1 4.75 | 61 3800 | 2850 | 2280 | 1900 
3 | 5.00 64 4000 | 3000 | 2400 | 2000 
5 | 5.25 | .67 4200 | 3150 | 2520 | 2100 
7 | 8.60 | 70 4400 | 3300 | 2640 | 2200 
9 | 5.75 | 74 4600 | 3450 | 2760 | 2300 
2 | 6.00 | 77 4800 | 3600 | 2880 | 2400 
4 | 6.25 -80 5000 | 3750 | 3000 | 2500 
6 | 6.50 | 83 5200 | 3900 | 3120 | 2600 
8 | 6.75 | 86 5400 | 4050 | 3240 | 2700 
0 | 7.00 | 90 5600 | 4200 | 3360 | 2800 
. em 93 5800 | 4350 | 3480 | 2900 
5 | 7.50 | 96 6000 | 4500 | 3600 | 3000 
7 | 7.% 99 6200 | 4650 | 3720 | 3100 
9 | 8.00 | 1.02 6400 | 4800 | 3840 | 3200 














Number of grains cf hydrogen sulphide per 100 cubic feet of natural gas that can 
be removed with caustic soda scrubber at caustic soda price per |b. as shown. 
(No charge for natural gas included) 
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7e lb. | 8c lb. | 3c lb. | 4c lb. | 5e lb. | 6e lb. | Ze Ib. | 8e lb. 
86 75 | 233] 175] 140] 117| 100] 8 
171} 150] 467 | 350 | 280] 233 | 200} 175 
257 | 225 | 700 | 525 | 420| 350] 300) 263 
343 | 300] 933] 700| 560 | 467 | 400] 350 
429 | 375 | 1167] 875 | 700 | 584] 500] 438 
514 | 450 | 1400 | 1050 | 840 | 700 | 600] 525 
600 | 525 | 1633 | 1225 | 980] 817 | 700] 613 
686 | 600 | 1867 | 1400 | 1120 | 934 | 800} 700 
771 | 675 | 2100 | 1575 | 1260 | 1050 | 900} 788 
857 | 750 | 2334 | 1750 | 1400 | 1167 | 1000 | 875 
943 | 825 | 2567 | 1925 | 1540 | 1284 | 1100 | 963 
1028 | 900 | 2800 | 2100 | 1680 | 1400 | 1200 ; 1050 
1114 | 975 | 3034 | 2275 | 1820 | 1517 | 1300 | 1138 
1200 | 1050 | 3267 | 2450 | 1960 | 1634 | 1400 | 1225 
1286 | 1125 | 3500 | 2625 | 2100 | 1751 | 1500 | 1318 
1371 | 1200 | 3734 | 2800 | 2240 | 1867 | 1600 | 1400 
1457 | 1275 | 4000 | 2975 | 2380 | 1984 | 1700 | 1488 
1543 | 1350 | 4200 | 3150 | 2520 | 2101 | 1800 | 1575 
1628 | 1425 | 4434 | 3325 | 2660 | 2217 | 1900 | 1663 
1714 | 1500 | 4667 | 3500 | 2800 | 2334 | 2000 | 1750 
1800 | 1575 | 4900 | 3675 | 2940 | 2451 | 2100 | 1838 
1885 | 1650 | 5134 | 3850 | 3080 | 2567 | 2200 | 1925 
1971 | 1725 | 5367 | 4025 | 3220 | 2684 | 2300 | 2013 
2057 | 1800 | 5600 | 4200 | 3360 | 2801 | 2400 | 2100 
2143 | 1875 | 5834 | 4375 | 3500 | 2918 | 2500 | 2188 
2228 | 1950 | 6067 | 4550 | 3640 | 3034 | 2600 | 2275 
2314 | 2025 | 6300 | 4725 | 3780 | 3151 | 2700 | 2363 
2400 | 2109 | 6534 | 4900 | 3920 | 3268 | 2800 | 2450 
2485 | 2175 | 6767 | 5075 | 4050 | 3384 | 2900 | 2538 
2571 | 2250 | 7001 | 5250 | 4200 | 3501 | 3000 | 2625 
2657 | 2325 | 7234 | 5425 | 4340 | 3618 | 3100 | 2713 
2742 | 2400 | 7467 | 5600 | 4480 | 3734 | 3200 | 2800 
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Petreco engineers 
are available at all 
times for determin- 
ing the most effi- 
cient and economi- 
cal system to meet 
specific field condi- 
tions. Preliminary in- 
vestigations involve 
no obligation what- 
soever. 
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The Petreco Electromatic Dehydration Process is better suited to handling 
large quantities of oil through a central plant than any other method of treating 
emulsified crude. By this method the production from numerous wells can be 
treated by a single plant with minimum costs for tankage, fuel, labor and other items. 


When large volumes of emulsified oil are accumulated at a central gathering 
station and dehydrated for shipment to pipe lines, it is of special importance that 
the treating method uniformly delivers oil that meets pipe line specifications with- 
out requiring additional time for settling; and at temperatures that will be accept- 
able to pipe line operators. And the Petreco process excels in meeting these 
essential requirements. 

A Petreco central dehydration plant can be operated continuously or inter- 
mittently. The system is completely enclosed and precludes the loss of valuable 
light volatiles. Operation can be entirely automatic, requiring minimum attention. 


PETROLEUM RECTIFYING COMPANY OF CALIFORNIA 
General Offices: 530 West Sixth Street © Los Angeles, California 
Branch Offices: Houston, Texas 
Branches and Service Men in Principal Oil Fields 











Running Tour 


WITH MEN 


LESTER G. METCALF, for the 
last eight years manager of refineries 
for the Union 

Oil Company of 

California, has 

been appointed 

director of 

manufacturing 

to succeed R. E. 

SHaylett, de- 

ceased. Metcalf 

ehas been associ- 

mated with the 

Bi refining depart- 

ment of the 
Union Oil Com- 
pany since 1917, He was appointed 
superintendent of the Oleum refinery 
in 1920, was transferred to Los An- 
geles as assistant manager of refineries 
in 1926, and made manager of refin- 


eries in 1930. 
—- 


T. G. DELBRIDGE, manager, Re- 
search and Development Department, 
The Atlantic Refining Company, 
Philadelphia, Pennsylvania, has been 
nominated for president of the Amer- 
ican Society for Testing Materials. J. 
J. SHUMAN, inspecting engineer, 
Jones & Laughlin Steel Corporation, 
Pittsburgh, Pennsylvania, has been 
nominated as a member of the execu- 
tive committee of the same organiza- 
tion. 


LESTER G. METCALF 


-_—-<>- ——. 

MICHAEL L. HAIDER, chief 
engineer, Carter Oil Company, re- 
signed recently to join the engineering 
staff of the Standard Oil Company of 
New Jersey. His headquarters will be 
in New York City. He is succeeded 
as chief engineer for the Carter Oil 
Company by IVAN S. SALNIKOV, 
division superintendent in western 
Osage County, Oklahoma. 

ccncillininscni 

P. J. HATTERMAN VAN 
OUDENOL, independent operator, 
Calgary, Alberta, Canada, has returned 
to Canada following an eight months’ 
stay in Europe. 

—— 

L. S. MCDOWELL, general super- 
intendent of production, American 
Liberty Oil Company, has moved his 
headquarters from Kilgore, Texas, to 
the company’s general offices in Dallas. 


IN THE 


GILBERT M. DePUY, production 
superintendent for the Mexican Gulf 
Oil Company, Tampico, Mexico, spent 
his vacation in Dallas, Texas. 

<> — - 

J. B. AUG. KESSLER, managing 
director of the Royal Dutch Shell 
Group, Amsterdam, Holland, is in the 
United States on business. 

a 

TED A. HALL, who has been chief 
engineer of the production division of 
the Tide Water Associated Oil Com- 
pany, making his headquarters in 
Houston, Texas, has been appointed 
chief oil appraisal engineer of the First 











TED A. HALL 


National Bank in Dallas, Dallas, Texas. 
Expansion of the appraisal division was 
madé necessary by the extent of the 
bank’s oil financing activities, EU- 
GENE McELVANEY, vice-president 
in charge of oil loans, stated. The 
bank’s oil loans at the present time 
total approximately $17,500,000. 
—— an 

ROBERT GEORGE, independent 
operator, Bradford, Pennsylvania, and 
Mrs. George, recently returned from a 
trip to Africa, England, and Scotland. 


INDUSTRY 


HOWARD V. SMITH, for the 
last 11 years assistant superintendent 
of the Eldorado, Kansas, refinery of 
the Skelly Oil Company, has been ap- 
pointed chief chemical engineer of the 
Barber Asphalt Corporation, Philadel. 
phia, Pennsylvania, in charge of the 
company’s technical department. J, 
STROTHER MILLER, JR., for- 
merly director of the technical depart- 
ment of the Barber Asphalt Corpora- 
tion, has been promoted to technical 
adviser for the company. 

cman allecmns 


L. H. MACK, who has been with 
the General American Oil Company at 
Gladewater, Texas, has been made 
chief engineer of the Bell Oil and Gas 
Company and will make his headquar- 
ters at Overton, Texas. 

— a 

A. G. GUYMARD has been trans- 
ferred by the Stanolind Oil and Gas 
Company from Houston, Texas, to the 
Barbers Hill district where he is field 
engineer. 

--<o— — 

HARVEY HARDISON, chief en- 
gineer of The Standard Oil Company 
of Texas, is now making his headquar- 
ters in the Tower Petroleum Building, 
Dallas, Texas, moving from Midland, 
Texas. 

-—— <>-— - 

F. E. HATFIELD, production 
superintendent, West Texas district, 
Gulf Oil Corporation, having his head- 
quarters at Odessa, will leave this 
month for Venezuela where he will be 
in charge of development work for 
the Mene Grande Oil Company, a Gulf 
subsidiary. T. A. PICKERING, as- 
sistant superintendent, succeeds Hat- 
field in West Texas, and W. C. TODT 
assumes Pickering’s former duties. 

—_-<o- -—- 

W. D. LATHAM has been ap- 
pointed district superintendent in the 
new Navarro Crossing field, Texas, by 
the Humble Oil and Refining Com- 
pany. He has been a tool pusher with 
the company. 


LEE S. MILLER, Detroit, has been 
made chief engineer of natural gas by 
the Michigan Public Utilities Commis- 
sion. He has been a consultant in gas 
and petroleum geology in Michigan for 
the last several years. 
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chbumberge ANNOUNCES TERMINATION 


OF INFRINGEMENT SUIT AGAINST GEOAN VR GAR 








In the suit for infringement of Schlumberger patent No. 1894328 involving the electrical log- 
ging of drill holes, brought by Schlumberger Well Surveying Corporation against Geoanalyzer 
Corporation in California, the following decree was entered by the United States District Court 
for the Southern District of Calitornia, Central Division, on June 9, 1938. 


IN THE UNITED STATES DISTRICT COURT, SOUTHERN DISTRICT OF CALIFORNIA, CEN- 
TRAL DIVISION. 


Schlumberger Well Surveying Corporation, Plaintiff, vs. Geoanalyzer Corporation, Defendant. 
In Equity No. 873-S 


FINAL DECREE 


THIS CAUSE came on to be heard at this term and the Court having been fully advised in the premises, and it 
appearing that Lane-Wells Company, a corporation, has conducted the defense of this suit on behalf of the Geoanalyzer 


Corporation, the Defendant herein, and is privy thereto, now thereupon consideration thereof it is—ORDERED, ADJUDGED 
AND DECREED AS FOLLOWS: 


1. That the Plaintiff, Schlumberger Well Surveying Corporation, is the sole and exclusive owner of all the right, title 
and interest in and to United States Letters Patent No. 1894328. 


2. Patent No. 1894328, having been duly issued by the United States Patent Office is presumptively valid as to the single 
claim contained therein. 


3. The use of an automatic recording device in the place of manual determinations of electrical values in such a device 
disclosed in the patent in suit is the equivalent thereof. 


4. That the Defendant, Geoanalyzer Corporation, has infringed upon said United States Letters Patent No. 1894328 by 
making and using Electrical Devices for the Determination of Specific Resistivity embodying and containing the invention 
of said Letters Patent as set forth in the claim thereof. 


§. That an accounting and costs having been waived by Plaintiff, there shall be no accounting by the Defendant of 
profits or damages, nor shall costs be taxed against either party herein. 


6. That an injunction shall issue out and under the seal of this Court restraining the Defendant, Geoanalyzer Corpora- 
tion, its officers, directors, associates, clerks, servants, agents, workmen, employees and confederates and each of them 


from directly or indirectly manufacturing, using or selling or causing to be manufactured, used or sold, or threatening to 
manufacture, use, or sell Devices embodying, employing, containing or adapted to practice the invention and improve 
ments or discoveries described and claimed in United States Letters Patent No. 1894328. 


7. Lane-Wells Company is in privity with the defendant herein. 


Ralph E. Jenny, 


United States District Judas 
DATED: June 9th, 1938. 


APPROVED AS TO FORM UNDER RULE 44: 
Lyon & Lyon, 
Leonard S. Lyon, 
Attorneys for Defendant. 
Decree entered and recorded June 9, 1938. 
R. S. Zimmerman, Clerk, 


By Theodore Hocke, Deputy Clerk 
(ENDORSED) 


FILED JUNE 9, 1938 R. S. Zimmerman, Clerk. 
By Theodore Hocke, Deputy Clerk. 


In connection with the termination of the litigation between Schhmberger Well Surveying 
Corporation and Geoanalyzer Corporation (defended by Lane-Wells Co.) by entry of the above 
decree Geoanalyzer assigned all of its patents and applications relating to electrical logging 
to Schlumberger, Schlumberger granted to Lane-Wells a license under all of its patents relating 


to electrical logging, and Lane-Wells granted to Schlumberger a license under all of its patents 
relating to gun perforating. 


SCHLUMBERGER TAKES PLEASURE IN ANNOUNCING TO THE OIL INDUSTRY THAT IT 
WILL SHORTLY OFFER A COMPLETE SERVICE IN GUN PERFORATING WHICH HAS 
BEEN PRACTICED SUCCESSFULLY FOR YEARS IN FOREIGN COUNTRIES. 
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And there’s the one about the whis- 
tle at the railroad crossing. Stop if 
you’ve heard it. 

yf 

Doctor: The best thing for you is 
to stop drinking, smoking, and stay- 
ing up late. 

Patient: Well, doctor, you know, 
I don’t think I’m worthy of the best. 
What’s next best? 

y 5 ¥ 

“Rol!o seems to be very happy in his 
new work. What does he do?” 

“He is doing literary work. He takes 
young lady authors around to give 
them material for their confession 
stories.” 

y ¢ y 
It Pays to Advertise 

Doing business without advertising 
is like winking at a girl in the dark. 
You know what you are doing but no 
one else does.—Exchange. 

,orf7 

“Have you any references.” 

“Sure, here’s the letter: ‘To whom 
it may concern, Bill Williams worked 
for us one week, and we’re satisfied’.” 

,ory7 

Said a teacher in an Oklahoma 
school, “I wonder if any of you chil- 
dren have Indian blood?” 

“T have,” said Johnny. 

“That’s very interesting,” said the 
teacher. ““What tribe?” 

“Oh, it wasn’t exactly a tribe,” an- 
swered Johnny, “just a wandering In- 
dian.” 

cee 

““Was Ed shocked over the death of 
his wealthy aunt?” 

“Shocked? He was electrocuted.” 

2. * 

“My wife can be an angel when she 
wants to be.” 

“Mine, too—any time, now.’ 

497 

An egotist is a man who thinks as 

much of himself as you think of your- 


self. 


’ 


¢ 7 i 

“There’s something odd about you 
this morning,” said the dictator to his 
chief lieutenant. ““Yes—I know what 
it is. For the first time since I’ve 
known you you've left off your med- 
als.” 

The lieutenant looked down at his 
chest. 

“Great scott,” he cried, “I forgot to 
take them off my pyjamas.” 





And What About Inflation? 

Prof.: What are the properties of 
heat and cold? 

Stude.: Heat expands and cold con- 
tracts. 

Prof.: Correct. Give an example. 

Stude.: “In summer, when it’s hot 
the days are long, and in winter when 
it’s cold the days are short! 

.# # 

The general sent for his engineer— 
an old-fashioned, capable road builder. 

“Jim,” he asked, “how long will it 
take to throw a bridge across this 
river?” 

“Three days,” the engineer said, af- 
ter running his fingers through his 
hair. 

“Good,” said the general: “Have the 
draftsman make the drawings right 
away.” 

Three days later the general sent for 
the engineer, hardly hoping the bridge 
could be done so soon. 

““How’s the bridge?” he asked. 

“Bridge is made,” was the reply, 
“and you can march across if you 
don’t have to wait for them pictures. 
They ain’t done yet.” 

7 5 i 

She: Have you put the cat out, 
darling? 

Darling (sleepily): No, I didn’t 
even know it was on fire. 

> 

The old gray mare had her faults. 
That’s why they put dashboards on 
buggies. 

a 

A woman and a daily newspaper are 
much alike: 

They both have forms. 

They always have the last word. 

Back numbers are not in demand. 

They have a great deal of influence. 

They are well worth looking over. 

They carry the news wherever they 
go. 

They are much thinner than they 
used to be. 

y@s 


Then there was the man who sent 
his car to the auto laundry, and it 
came home with the horn button miss- 
ing. 

44? 

Burglar: Don’t be scairt, lady, all I 
want is your money. 

Old Maid: Oh, go away! You're just 
like all other men. 


<_s_e;«;9, 


Lm, 


Eight-year-old Sadie was frequently 
sent home from school for forgetting 
to bring written excuses for tardiness 
or absence from classes. One day she 
was sent home to bring an important 
document, the birth certificate of her 
little brother, Joey, who was just 
starting to school. Her mother cay. 
tioned her to take great care of the 
document. 

Sadie turned up at school crying, 

“What’s the matter, now?” asked 
the teacher. 

“Pve lost Joey’s excuse for being 
born,” she wailed. 

. 2-6 
Not Ripe 

“These eggs are very small,” com- 
plained the young housewife to her 
grocer. 

“Straight from the farm this morn- 
ing, madam,” declared the grocer. 

“That’s the trouble with these 
farmers,” she persisted. “They’re so 
anxious to get their eggs sold they 
take them off the nest too soon.” 

7 7 7 

A girl doesn’t have to watch the 
speedometer to know what her boy 
friend is driving at. 

7 7 A 

He pulled into the garage with a 
horrible grinding of brakes and de- 
scending from his ramshackle two- 
seater asked to be shown some second- 
hand cars. 

“Got tired of the old bus, I sup- 
pose?” the salesman inquired. 

“No, not quite,” replied the motor- 
ist, “but every time I park this thing, 
along dashes a policeman to make sure 
I’ve reported the accident.” 

2 y A 

Farmer: Yes, sir, that hired hand of 
mine is one of the greatest inventors 
of the century. 

City Boarder: You don’t say! What 
did he invent? 

Farmer: Petrified motion. 

yr? 

Street Car Conductor: How old are 
you my little girl? 

Little Boston Girl: If the corpora- 
tion doesn’t object, I’d prefer to pay 
full fare and to keep my own statis- 
tics. 


:.* 2 

“What is home without a mother?” 
said the good-looking young man. 

“Well,” replied the sweet young 
thing, “I am tonight.” 
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SAVE UP TO 37% 


WITH ARMCO SURFACE CASING 


@ Here at last is an improved light- 
weight casing that enables you to 
save up to 37 per cent on the cost of 
surface pipe that is cemented-in 
and never reclaimed. 

Scientifically designed for the 
requirements of different string 
lengths, Armco Spiral Welded sur- 
face casing is easy to handle and 
set. No special expensive ends are 
needed for tongs, slips or elevators. 


And since the ends of the pipe are 


CALL OUR NEAREST STORE 


Hays, Kansas; 
Corpus Chris 


. 





cut perfectly square, aligning in 
the hole is greatly simplified. 
You can obtain Armco surface 
casing with economical slip joint 
couplings for field welding or with 


A.P.I. threaded ends and collars. 





Lyons, Kansas 
P ampa, “Texas 


ti Texa -.! 
Oklahoma City, Oklahoga eet? Ee 


NATIONAL TANK CO 


ma 


«» TULSA 


Just write, telephone, or wire your 
needs to the nearest store of our 
distributor. Or address: The Amer- 
ican Rolling Mill Co., Pipe Sales 
Div., 703 Curtis St., Middletown, 
Ohio: 538 Mayo Bldg., Tulsa, Okla. 


AIR WLC © 


SURFACE CASING 


DISTRIBUTED BY NATIONAL TANK CO., TULSA, OKLAHOMA, AND BRANCHES 
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MACHIN 


National Pumping Jacks 


O fill the requirement of opera- 

tors in shallow fields for lower 
maintenance cost and higher mechan- 
ical efficiency in pumping jacks, The 
National Supply Company, Toledo, 
Ohio, has made two recent additions to 
its Type D line. These are known as 
Types D-25 and D-45 and have rated 
polished rod loads of 2500 and 4500 
lb., respectively. Rated polished rod 





























and compensate for slight errors in 
erection. Complete additional specifica- 
tions are given in the National Supply 
Company’s descriptive bulletin No. 
203. 

















stroke of both sizes is 30 in.; longer 
strokes may be taken, however, due at- 
tention being given to expansion and 
contraction in rod lines. For a given 
pull rod stroke, the polished rod stroke 
can be adjusted over a considerable 
range by moving the pull rod bearing 
box on the vertical member of the 
beam. 

Types D-25 and D-45 jacks are, like 
the larger National Type D jacks for 
deep-well pumping, of the underpull 
pattern that reduces the number of 
pivot points to a minimum and pro- 
vides for the greatest efficiency in 
counterbalancing. The frame is fabri- 
cated in halves for ease in handling, 
and the beam is assembled in one solid 
unit, provision being made for bolting 
on the various bearing parts. The en- 
tire jack is fabricated from structural 
steel by electric arc-welding. 

Pull bar and saddle bearings are of 
the oil-bath, dust-proof type, equip- 
ped with oil seals. The hanger bearing 
has enclosed oil pockets at all bearing 
points. The jack beam is carried ad- 
justably mounted on two bearing boxes 
on the frame, which permit longitu- 
dinal and angular movement, enabling 
the operator to align the hanger ac- 
curately over the center of the well 
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Rotary B 
bg ongeargghiean New York, 


New York, announces the devel- 
opment of a new type of woven rotary 
lining in which cabled yarns are used. 
These asbestos ‘‘cables” are woven into 
a compact mass, impregnated to in- 


rake Lining for Oil-Well Drilling 


Shull Hydrostatic Scavengey 
| gp igeerp nace tests in wells 099 

ft. and deeper, where, according to 
the manufacturer, perfect records 
have been set for recovery of junk 
the new Shull Hydrostatic Scavenger 
is being introduced by the Shull Per. 
forating Company, Inc., 2750 Cherry 
Avenue, Long Beach, California. Util. 
izing the differential of pressures at the 
surface and at the bottom of the well, 
the tool picks up all junk, according 
to the engineers of the company. The — 
scavenger is coupled to the lower sec- 
tion of the drill pipe after the drill 
collar is removed. After being rotated 
to bottom, the shoe scrapes and gath- 
ers junk to the center. 

Weight of the string is sufficient to 
hold the scavenger stationary. A half. 
turn on bottom turns the valve | 
threads and opens the valve, permit- 
ting the junk to be forced up past 
hinged retainers into the junk basket, — 
The perforated, tapered seat around 
the valve provides positive action and 
permits draining so that the string is 
brought up dry. 


tary drawworks used in drilling ail 
wells. It is applicable to wells of all 
depths, and is particularly recom- 
mended by the makers for deep drill- 
ing. A feature of the use of the ma- 
terial is unusually even feed-off, giv- 





Asbestos "cables" form the backbone of the new Johns-Manville No. 420 Rotary Lining. 


crease heat resistance and frictional 
qualities, and then compressed. The re- 
sult is an unusually efficient and dura- 
ble lining for heavy-duty work, the 
manufacturer states. 

The new lining, known as Style No. 
420, is the product of years of research 
and practical testing of brakes on ro- 


ing better control of drilling. The lin- 
ing also is designed so that even at the 
extreme temperatures caused by heavy 
loads, braking efficiency remains high. 

Tests have demonstrated that the 
lining has long life; its use also reduces 
the scoring of drums, resulting in more 
efficient drum service, the manufac- 
turer says. 
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Countless thousands of strokes — 
plunger against liner, metal to 
metal, week after week, for months. 
That's the kind of treatment to 
which Axelson plungers are sub- 
jected and for which they are fitted. 


Manufactured from the finest ma- 
terials under the guidance of one 
of the ablest engineering staffs in 
modern industry, Axelson plungers 
meet any pumping condition. 


Axelson plungers are working 
longer in the bottom of more wells 
than any other plungers made. 


READY for LIFE 


in steady pumping 


After a thorough cleansing in vapor de-greasing machines, Axelson plungers are completely 
protected by the application of a rust-preventive solution. 


Material for Axelson plungers is cut to 
proper lengths by power hack saws. These 
lengths are then ready for preliminary 
heat treatment. 


Next, plunger blanks are packed in special 
containers with carburizing material and 
then sealed. This operation impregnates 
surface of plunger blanks with carbon. 


Random samples of carburized plunger 
stock are checked for case depth to pre- 
determined Axelson specifications. This is 
but one of a series of tests. 


Sy 


4 


First machining operation in the manufac- 
ture of Axelson Super-Service Hardened 
Steel Plungers is the cutting of the 
grooves. Grooves are checked for depth. 






THERE IS NO 
ECONOMICAL 
SUBSTITUTE 
FOR QUALITY 










AXE 


DEEP WELLE 


non Station, Los Angeles 


THE BIRTH OF PLUNGERS 
AS SEEN BY AXELSON’S 
CANDID CAMERA 


Byer, 


PLUNGER 
SUCKER RODS 


Axelson Manufacturing Company, P. o. Box 98, ver- 
* St. Louis * 
Mid-Continent and Eastern Distributor: Frick-Reid Supply Corporation * 
Mountain Distributor: Great Northern Tool & Supply Compony 


Carburized surface in ends of plungers is 
removed by boring. This is done to pre- 
vent hardening of the subsequently ma- 
chined threads. 


After these preliminary machining opera- 
tions, plungers are returned to heat-treat- 
ing department where hardened surface 
is produced by heating and quenching. 


Plungers are again heated and drawn to 
relieve internal strains. The drawing opera- 
tion consists of reheating and cooling at 
a predetermined temperature. 


To insure proper operating surface hard- 
ness, each Axelson plunger is carefully 
checked in a Rockwell hardness testing 
machine. 









PUMPS 


50 Church Street, New York * Tulsa 
Rocky 
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Plungers are then returned to machining 
department where both ends are finish- 
reamed and threaded to receive plunger 
fittings. 








In order to insure proper adherence to 
A.P.|. specifications, plunger threads are 
checked with Go and No-Go thread 


gauges. 


Surfaces of Axelson plungers are accu- 
rately finished to correct diameter by 
grinding. Tolerances are held to within 
one-quarter thousandth of an inch. 


hisadiiniad 


Mirror-finished polish is imparted to Axel- 
son plungers by specially designed ma- 
chines. This high polish permits smooth 
action and provides long life. 


In the final inspection, Axelson plungers 
are rigidly checked for surface finish, 
straightness, concentricity and conform- 
ity to size and A.P.|. tolerances. 


To avoid the possibility of corrosion in- 
duced by handling and exposure, Axelson 
plungers are immediately packaged in 
waxed, weather-proof containers. 

ite Better : 





Complete stocks of Axelson plungers in- 
sure rapid service to the industry. Ex- 
treme care is exercised in the storage of 
Axelson plungers. 
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Unibolt Coupling Principle 
Applied to Adjustable 
Choke of Improved 
Design 

HORNHILL-CRAVER Com- 
pany, Houston, Texas, manufac- 
turers of Unibolt couplings and fit- 
tings, has announced a new adjust- 
able choke, which, according to the 
manufacturer, presents several unique 


features. 


It is claimed that the Unibolt Ad- 
justable Choke provides greater preci- 


sion in the control of flow by accu- 
rately centering the needle in the ori- 


fice, and by providing a more sensitive 
indicator mechanism. 

A regular Unibolt coupling connects 
the bonnet, or needle assembly, to the 
choke body, the patented tapered in- 
terlocking shelf principle applying 
equal pressure at all points and holding 
the needle assembly rigidly in position. 
The yoke member is piloted into the 
choke body to serve as a guide for the 
needle, centering it in the orifice. 

According to the manufacturer, all 
parts are machined to micrometer 
precision to further assure centering of 
the needle. A special threading ar- 
rangement in the indicator mechanism 





service. 


Houston, Texas. 





Warehouses at: 


A BEAR 
for WEAR 


More than a quarter century of 
intensive development and manu- 
facture of quality products for 
the oil industry is the reason for 
the outstanding performance of 
these products in this gruelling 
For superior service, 
longer life, and super economy 
always specify "Grizzly." 


E. M. SMITH COMPANY 


600-650 South Clarence Street 
Los Angeles, California, U.S.A. 


Complete Stocks Maintained in Our 

2311 West Street, 

1008 S.E. 29th Street, 

Oklahoma City, Okla. Export Office: 

Continental Emsco Co., 30 Rockefeller 
Plaza, New York City 


Distributed by 
Leading Supply Companies 








GRIZILY |! 


PRODUCTS 











results in a 2-to-1 ratio of Movement 
between the needle and indicator arm 
the indicator arm traveling twice i 
far on the indicator plate as the Needle 
moves in or out of the orifice, Thus, 3 
coarser, accurate reading is provided 
it is pointed out. 

The Unibolt coupling between the 
bonnet and body expedites changing of 

= 





3 


flow beans. By releasing the one bolt, 
the entire needle assembly may be re- 
moved. A blanking plug replaces the 
bonnet in event it is desirable to con- 
vert the adjustable choke to a positive 
type; and because all parts are inter- 
changeable, the bonnet, or needle as- 
sembly, may be installed in a choke 
body to form another adjustable choke. 
The nuts and metal ring gaskets inter- 
change with those parts of the high- 
pressure steel Unibolt coupling. 

A regular Unibolt coupling is also 
provided between the choke body and 
flow nipple, obviating the need of 4 
coupling in the flow line. 

For the benefit of operators who de- 
mand even greater safety, a cage nip- 
ple and positive bean may be installed 
in the flow nipple of the adjustable 
choke to provide an adjustable-positive 
combination. Removal of the adjust- 
able choke bean provides ample clear- 
ance for replacing some of the more 
popular makes of positive beans 


through the adjustable choke body. 
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_ Ensign Natural Gas Filter whether the rods are centered under that have any horizontal play in the 
tm, HE Ensign Natural Gas Filter, rata pumping conditions, the manu- walking beam on the up-and-down 
a as shown in the accompanying acturers state. . stroke or show a jerking tendency, it 
d] a . F The oscillating or reciprocal move- _ is stated. 
e ‘jystration, was designed for installa é “et ae 
4 w in the sup- ment on a horizontal plane within The Eastman oscillating stuffing box 
led, - Fas of nat- limitations of the tubing diameter per- _ allows the polished rod to align itself, 
./ oo porno mits the packing element to more __ so it minimizes or eliminates abnormal 
th ural § raed nearly conform with the vertical posi- wear at the point where the polished 
. filter out any ; : , ‘ ; : 
of deer = anateet tion of the polished rod without bind- rod contacts the tubing on either the 
ae inks ~ ing. On crooked holes the oscillating up or down stroke, the makers state. 
oe nt. This fil- member will travel from one side of — This helps to eliminate holes worn in 
a ‘is ann the box to the other and return with _ the tubing as a result of friction from 
vp wsed that ie the up-and-down stroke of the beam. contact. It also prevents rapid deteri- 
2 — he inetalled The oscillating member of the unit, oration of packing and reduces the 
ty vertical or because of its freedom of movement, is number of broken or crystalized pol- 
ahaatee sa especially adaptable for pumping wells _ ished rods, it is pointed out. 
Lae. The inlet — — —$—$—————$————————————————————— SS = — 
and the outlet are 
plainly marked. 
The filtering ele- 
ment is easily re- 
moved for clean- @ | 
ing or replace- SELF- 
ment. 
Pas Basten SUPPORTING 
meee See hy WELDED OR RIVETED 
ter is m2 
two sizes for in- SMOKE STACKS 
stallation in 1-in. and 2-in. pipe. : 
The Ensign Carburetor Company, built to your 
Ltd., Los Angeles, California, is now Specifications 
offering their new Natural Gas Filter 
as another addition to their line of 
natural gas and butane carburetion 
equipment. 
Eastman Oscillating Stuffing 
Box 
HEAVY-DUTY stuffing box 
that is said to provide an effec- 
tive packing and at the same time min- 
imize the wear and tear on the polished 
tod is now being offered by the East- 
4 
e 
e 
e 
| 
| 
| 
man Manufacturing Company, Dallas, | 
Texas, The stuffing box simplifies lin- | | 
ing-up the beam on either a straight | 
or crooked hole and definitely indicates 
Iury, 1938 











Lane-Wells Bridging Plug trically-ignited charge of powder, con- 
and Production Type Packer trolled by the operator, breaks a fran- 


gible clevis, which, in turn, releases a 










































N outstanding tool is the Lane- steel spring, causing the two-way slips 
Wells Bridging Plug, which is to set. This also expands the packing 
sturdily constructed as a permanent sleeve, freeing the setting head from 
bridge. It may be run into the hole the plug. 
from a stripped derrick, nothing being The same accurate measuring and 
required other than a place to hang a —_— weighing devices used in connection 
hook and plug for lowering the bridge with the gun-perforator are used in 
into place. In this way it is unnecessary setting this bridging plug, assuring 
to run tubing back into the hole, pour positive control and definite depth 
cement, and do other expensive work. placement. 
The Lane-Wells Bridging Plug can be This bridging plug will always stay 
run in 30 minutes time. exactly where it is set, the makers 
These bridging plugs are run in and state. Excessive pressures either from 
controlled by the Lane-Wells’ gun-per- above or below only tend to set the 
forator service units, and a small, elec- slips tighter and it has a synthetic 














THIS UNIT 
LIFTS OIL FOR LESS! 


Every barrel of oil you lift 
will cost you less with a 
JENSEN JACK. We've 
worked to that end for 19 
years. Smart producers 
have helped us. We've got 
what it takes. 










We can tell you what to expect 
on your own property. You'll be 
astounded — you'll wonder why 
the devil you didn't investigate 
long ago. 


Get in touch with your JENSEN 


Dealer now, or wire us at Coffey- 


. . « Coffeyville, Kansas ville. 

















FOR 
SUBSCRIBERS 
to The Petroleum Engineer 


.. who find it convenient to file portions of the magazine for ready 
reference, we have had manufactured a special three-ring binder. It 
is a standard size, durable leatheroid binder with dividers for each 
division of the industry. The binder may be had for $1.25, express paid, 
by filling in the attached coupon and mailing it to us with your remit- 
tance. 
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THE PETROLEUM ENGINEER, 
P. O. Box 1589, Dallas, Texas. 


Here’s my check for $1.25 for a Special Binder. 








Name- 

Company-_ Title 

Street. _ 

City ‘ sashes tainsin sgl ne 
Check your division: [) Producing 1) Refining 
C) Natural Gasoline _] Supply () Manufacturing 














rubber packing sleeve that js practi. 
cally insoluble in oil or gas, This 
sleeve is automatically expanded 
against the casing and is provided with 
lips on both ends, which cause fluid o, 
gas pressure to further tighten the 


pack-off. 


Production Type Packer 

As progress is made in 
the oil industry more and 
more uses and advantages 
of the Lane-Wells Produc- 
tion Type Packer are being 
recognized; packers may be 
used with any type of 
equipment designed to pro- 
long the gas-lift stage of 
producing wells, the 
manufacturers state. 

The soundness of de- 
sign of the Lane-Wells 
packers has been proved by 
years of service; they have 
remained set as long as four 
years under severe temper- 
ature conditions, and have 
withstood maximum pres- 
sures without a single in- 
stance where the packing 
element has vulcanized to 
the casing, it is stated. 

Multiple packing rings 
are used in the Lane- 
Wells packer, each con- 
sisting of layers of heavy, 
graphite-impregnated, 
bias-cut fabric moulded 
over and around a one- 
piece rubber core. The lay- 
ers of fabric prevent vul- 
canizing to the casing 
and the rubber core as- 


sures elasticity to draw the @ 


rings away from the casing 
when the packer is released. 
This multiple-ring packing 
assembly provides five-fold 
safety in sealing off, thus a 
perfect pack under high 
pressures is assured, the 
makers state. 

Where space is available, 
maximum by-pass area is 
provided, minimizing 
swabbing action when run- 
ning in and out of the hole. 

Special packers, designed 
to meet unusual well con- 
ditions, have constituted a 
substantial part of Lane- 
Wells Company’s business 
for years, and any inquiry 
concerning special prob- 
lems, addressed to Lane- 
Wells Company at 5610 
South Soto Street, Los An- 
geles, California, will re- 
ceive prompt and careful 
consideration. 
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Apparatus for Procuring 
and Examining Sub-sur- 
face Samples of Oil 

ONSIDERABLE interest has been 
displayed by production engineers 
in the new Stupakoff Bottom-Hole 
sampler, for which the Pittsburgh 


Equitable Meter Company is sales 
agent. This apparatus is for obtaining 
and examining sub-surface samples of 
gil. A companion product to the Stu- 
pakoff Bottom-Hole Pressure Gauge, 
also sold only through the Pittsburgh 


Equitable Meter Company, the Sam- _ 


pler and auxiliary apparatus is said to 
have been thoroughly field-tested for a 
period of more than two years prior to 


its first public showing at the Interna- 
tional Petroleum Exposition. 


The basic instrument consists of the 
Sampler, essentially a tubular chamber 
open at both ends with means provided 
for forcibly closing the ends of the 
chamber, thus trapping a sample of 
the fluid. The total length of the de- 
vice is 61 in., and the diameter is 134 
in., which permits it to be lowered into 
tubing as small as 2 inches. The in- 
ternal passages are designed to offer 
minimum obstruction to the flow of 
oil, so that as it is lowered into a fluid 
column with the valves open, it passes 
through the fluid without carrying any 
along to a lower level. The sample 
chamber, 42 in. in length and 1% in. 
in diameter, is closed when upper and 
lower knife-edged valves are thrust 
against fiber valve seats by spring pres- 
sure of approximately 50 lb. actuated 
by a messenger released from above. 
The Sampler is used both for obtaining 
the sample and as the container during 
its examination. 

Auxiliary apparatus designed for use 
in the field to eliminate time lost in 
sending samples to, the laboratory in- 
cludes a dead weight tester for measur- 
ing pressures, a heater jacket for main- 
taining samples at a constant tempera- 
ture during the tests, an accurate gas 
meter for measuring gas volumes to 
0001 cu. ft., a mercury pump for 
changing the effective volume of the 
sample chamber by introducing mer- 
cury under pressure, and several de- 
vices for attaching these to the Sam- 
pler. 

For further information, write 
Pittsburgh Equitable Meter Company, 
400 North Lexington Avenue, Pitts- 
burgh, Pennsylvania. 
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MACHINERY and EQUIPMENT 





Centrifugal Ejector Pumps 
AIRBANKS, Morse and Company 
have designed and built a complete 

line of centrifugal ejector pumps, for 

pumping water from depths of 150 

ft. or less, the primary features of 

which are simplicity and economy. 
These units require no lubrication 

and have no moving parts below sur- 

face except a foot valve. They are of- 

fered either with motor-driven or V- 

belt-driven heads. Pressure tanks are 

offered as optional and, although the 


engine-driven units are manually oper- 
ated, the electric motor-driven units 
can be ordered with automatic start- 
stop pressure switch. With the elimi- 
nation of the ejector feature from 
these units, an efficient, vertical cen- 
trifugal pump for shallow wells is ob- 
tained. 


More complete and detailed infor- 
mation can be had from The Conti- 
nental Supply Company, Dallas, 
Texas, which is the exclusive distribu- 
tor of Fairbanks-Morse equipment to 
the oil industry. 





your reciprocating piston rods 


ad the way so many engine and 
compressor operators do... with 


\ 





Wherever you may look through- 
cut the oil and gas fields you will 
find COOK’S Metallic Packings 
predominating on the power and 
compressor rods of gas pumping 
and gasoline extraction engines. 
Noteworthy applications are rep- 
resented by the engines, shown 
in the accompanying illustrations, 
that come factory equipped with 
COOK’S modern Packings. 


Make sure you get the genuine 
COOK’S Packings when buying 
new equipment by specifying 
their use. For existing equipment 
communicate with us direct, or our 


nearest branch office. 


C. LEE COOK 
MANUFACTURING CO. 


INCORPORATED 


LOUISVILLE, -KY. 


NEW YORK « LOS ANGELES + CHICAGO 
NEW ORLEANS «+ CLEVELAND « TULSA 
BALTIMORE « SAN FRANCISCO 
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An amazing new 


LINER HANGER 


that works 
AUTOMATICALLY! 
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SECURITY ENGINEERING CO., INC. 
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Safety Surge Chamber 
for Pipe Lines 


HE new safety surge chamber an- 

nounced by Mid-Continent Sup- 
ply Company, Fort Worth, Texas, is 
designed for use on 
oil pipe lines to ab- 
sorb pump surges. 
Only 100 lb. of air 
is used to cushion 
the 700 Ib. of fluid 
pressure carried in 
the line and to 
eliminate the haz- 
ard and cost of 
maintaining a high- 
pressure air system. 
The air in the cham- 
ber dees not come in 
contact with 
fluid at any 
“A time. The 
’ Yprinciple of 
j design is the 
same as that 
used in bal- 
loon tires for 
automobiles—low-pressure cushion. It 
is necessary to replace air at long in- 
tervals only as the air is held in a 
separate chamber. 

The chamber, according to the 
manufacturer, offers these special fea- 
tures: It is automatic, requiring no at- 
tention when shutting-down or start- 


ing pumps. It is safe. Oil and air do 
not come in contact with each other 
It is economical as there is no high. 
pressure air system to maintain and no 
intricate parts. It is durable, made to 
withstand severe shocks. It is depends. 
ble, eliminating fire hazards. 





Oil-Well Chain for Deep 
Drilling 
A precision oil-well chain fo, 
deep drilling, built of heat. 
treated alloy steels to the standards of 
the American Petroleum Institute, js 
announced by the Jeffrey Manufactyr. 
ing Company, Columbus, Ohio. This 
new chain, introduced under the trade 
name “Devil Dog”, in the A.P.I. No, 4 
size weighs 16.3 lb. per ft. and has an 
ultimate strength of 170,000 pounds, 
In this chain elongation caused by jn- 
itial ‘‘breaking-in” wear is eliminated 
in the factory by fine finishing of the 
bearing surfaces to accurate measure- 
ments, the makers state. Side bars are 
drop-forged and ribbed, pins are cen- 
terless ground and cadmium plated, 
bushings are machined from solid bar 
and centerless ground inside and out, 
and rollers are machined from solid 
stock. This same chain also is supplied 
in A.P.I. No. 3 size, having an ulti- 
mate strength of 75,000 lb. and a 
weight of 8.3 lb. per foot. 


New Schlumberger Building Formally Opened | 


Schlumberger Well Surveying Cor- 
poration’s new headquarters building 
at 2720 Leeland Avenue, Houston, 
Texas, was formally opened June 25th. 
Several hundred friends and clients of 


Wine 
nay 
Lk 





the Schlumberger oragnization at- 
tended “open house” to help celebrate 
the occasion. The new building, which 
contains 40,000 sq. ft. of floor space, 
all air-conditioned, is ultra-modern in 
every respect. 
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rade Personals 


W. C. Trout, president of the Lufkin Foundry and Ma- 
chine Company, Lufkin, Texas, and A. V. StMoNsoN, ex- 
rt manager, sailed on the $.S. Nieuw Amsterdam June 10th 
for an extended business trip abroad. They will visit Holland, 
Germany, France, England, and possibly Italy. 
497 


A. E. AsHcraFT, Fairbanks, Morse and Co. vice-president 
in charge of manufacturing, has announced the appoint- 
ment of A. C. Howarp to the position of general manager 
of the company’s Beloit, Wisconsin, plant. This position 
formerly was held by Ashcraft in addition to his executive 
control of all Fairbanks-Morse factories in the United States 
and Canada. Howard has been assistant general manager of 
the Beloit plant for six years. 

7 v 7 


Hyman LEDEEN, 747 Warehouse Street, Los Angeles, 
California, has been appointed sales representative in the 
lower part of the state of California, the states of Arizona 
and New Mexico, and the western part of the state of Texas 
for the Struthers-Wells Titusville Corporation. 

,e¢f 


W. K. MELLON, vice-president in charge of sales and serv- 
ice in all territories for the Petroleum Rectifying Company 
of California, Los Angeles, recently returned from a business 
trip to the Gulf Coast district and left shortly thereafter for 
a more extended trip through the eastern and Great Lakes 
sections. He was scheduled to meet GorDON B. Hanson, dis- 
trict manager, and L. C. WATERMAN, district engineer, both 
of the Houston office, in Chicago, from which point his itin- 
erary eastward includes Pittsburgh, Philadelphia, New York 
City, and Cleveland. On the return trip Mellon may also 
visit Buffalo and Montreal, returning to headquarters via the 
southern route and stopping for a short visit at the Houston 
branch. 


7 7 7 


J. B. O’ConNor, Clark Brothers Company, Olean, New 
York, is joining his family at Banff, Lake Louise, to drive 
with them to Vancouver Island, B. C., where the family will 
spend the summer. 





J] & L Opens Wire Rope Plant 


The completion of a modern wire 
rope plant at Muncy, Lycoming 
County, Pennsylvania, as an addi- 
tional unit of its expansion and de- 
velopment program has been an- 
nounced by the Jones and Laughlin 
Steel Corporation, Pittsburgh. 

This new plant, to be known as 
the Gilmore Wire Rope Division of 
the Jones and Laughlin Steel Cor- 
poration, began operation July Ist. It 
marks the entry of the corporation 
into a new line of finished products 
including wire rope for oil country 


use, for general construction purposes, and for industrial 
application. 





ROBERT GILMORE 


The fabrication and sale of the products of the new plant 
are to be under the direction and supervision of Robert Gil- 


more, general manager, whose offices will be at Muncy, 
Pennsylvania. 


Jury, 1938 











AGAINST 
PRESSURE 


REGAN 
TYPE K 
BLOWOUT 
PREVENTER 


Normally open to full size of casing, can be instantly 
closed by remote control to pack off the opening around 
any size or shape of pipe, kelly or tool likely to require 
such packoff. Makes an unrivalled stripper. Operated 
double or single....Ask for Bulletin or see Composite 
Catalog. 


Plant and San Pedro, Cal. 
General Offices P. O. Box 150 


Mid-Continent O ffice—1502 Maury Street, Houston 
Oklaboma—Mid-Co Tool & Supply Co., Oklahoma City 
Kansas Representative—Bovaird Supply Co., Wichita 
New York City Office—17 Battery. G. R. Woods, Mgr. 























Can You Spell 


“DEPENDABILITY” 
in FIVE 


LETTERS? 


H-O-U-G-H spells dependability, 
when it comes to working barrel 
valves ... and strict economy, 
too. It pays to specify Hough. 
For safety’s sake, use the Hough 
“Protex” Upper Valve, illus- 
trated. The Charles N. Hough 
Mfg. Company, Franklin, Pa., 
and Tulsa, Okla. 


HOoOUGH 


Working Barrel Valves 
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Standard equipment with 
approximately 90% of the 
leading engine manufactur- 
ers, ENSIGN Carburetors help 
assure the dependability and 
economy of engine operation 
so necessary in severe oil 
field service. 

ENSIGN Gas, Combination 
Gas and Gasoline and Butane 
Carburetors are noted the 
world over for quality and 
efficiency. For well servicing, 
drilling, pumping, auxiliary 
equipment and all other en- 
gine uses be sure its ENSIGN 


—for best results! 


4 : 
ud “4 f hd 


MINNEAPOLIS-MOLINE Oil Field Engines have proved their economy and 


dependability for the past 20 years for oil producing companies throughout the in- 
dustry. Above is shown an MM pumpcer operated on Natural Gas with an ENSIGN 
Carburetor and Fuel Regulator. 


ENSIGN 


You'll get results 
with the SHULL 


self-unloading 


SAND PUMP 


Revolutionary developments in the construc- 
tion of this self-unloading sand pump elimi- 
nate difficulties of de-sanding operations and 
cut down bailing time. Spudding three or 
four times fills the extra-long bailing tube 
and it will not stick in the casing. Instantly 
unloaded, the fluid in the bailer washes sand 
chamber clean. Greater strength, added 
weight, 11-foot plunger stroke and 28 feet 
of actual load chamber make this the first 
trouble-free, self-unloading pump on the 
market. 





The New Shull Catalog 
Tells All About It. 
Request a Copy 


Shull Perforating Co., Inc. 


2750 Cherry Avenue Long Beach, California 








| eee 


TRADE 
LITERATURE 

















IN A NEw 20-paGE ENGINEERING Data Book, Johns 
Manville has made available full information on the 1M 
line of refractory products, including cements, castable 
and plastics. The descriptive material includes data on rs 
character or base of each product, its highest working ni 
perature, the number of pounds needed to set 1000 brick of 
form one cu. ft. of construction, and the form in which the 
product is supplied. The book’s most valuable feature, one 
that will be definitely helpful to the operators of aie 
plants, oil refineries, gas and coke plants, steel mills, lime 
and cement kilns, iron foundries, furnaces in he ee 
ferrous metal industries, glass-making equipment, ceramic 
kilns, incinerators, and domestic oil burning and stoker instal. 
lations, is a comprehensive table that lists separately the vyari- 
ous types of heated equipment used in these different indys. 
tries. For each piece of equipment, the table describes the 
parts requiring a refractory cement and recommends a spe- 
cific product for the job. Copies of the book, Form DS Series 
700, are available upon request to Johns-Manville, 22 Fast 
Fortieth Street, New York City. 





Hughes Tool Company Wins Two 
Infringement Cases 


On July 1, 1938, the United States Circuit Court of 
Appeals for the tenth circuit at Denver, Colorado, handed 
down two decisions in favor of Hughes Tool Company in 
the cases of Chicago Pneumatic Tool Company vs. Hughes 
Tool Company and Southwestern Tool Company vs. Hughes 
Tool Company. The Chicago Pneumatic Tool Company case 
was an appeal from a decision of the District Court of the 
United States for the Western District of Oklahoma, it being 
a suit brought by Hughes Tool Company alleging infringe- 
ment of its Patent No. 1647753. 

The Circuit Court, speaking through Judge Bratton, held 
that the patent was valid and infringed by the Chicago 
Pneumatic Tool Company. The Chicago Pneumatic Tool 
Company contended that rock bits of its manufacture did 
not infringe on the patent inasmuch as the teeth on the Chi- 
cago Pneumatic cones did not interfit with the rows of teeth 
on adjacent cones, but the Court held that it was not neces- 
sary that the rows of teeth interfit in order to constitute 
infringement, as the patent described not the interfitting 
teeth but the shape and form of the teeth on the cone; that 
is . . . “long, narrow, chisel-shaped, penetrating teeth 
arranged in circumferential rows around the cone . . . and 
the drawings and specifications do not present warrant or 
occasion for limiting the patent to a structure having inter- 
fitting teeth.” 

With respect to infringement on the part of the Chicago 
Pneumatic Tool Company, the court held that “. . . the 
departures from the claims in respect to the shape and form 
of the teeth are colorable and without change in principle. 
As such they do not avoid infringement. The departure from 
the disclosure of the patent is merely colorable. . . . An 
insubstantial departure from the patent without change in 
principle does not avoid infringement.” 

The decree of the United States District Court for the 
Western District of Oklahoma restraining the Chicago Pnev- 
matic Tool Company from further infringement and order- 
ing an accounting was affirmed. 

In the Southwestern Tool Company case there was 1- 
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yolved the question as to whether acts done by the South- 
western Tool Company were permissible repair or whether 
such acts were a reconstruction and infringement of three 


Southwestern Tool Company reconstructed teeth by welding. 
This work was done on worn cones manufactured by the 
Hughes Tool Company. 

The court said: ‘““The defendants .. . 
the cutters. They furnish parts that are specifically covered 
by the patents and then sell the cones for reuse. That is well 
outside the domain of permissible repair and restoration and 
plainly constitutes infringement.” 

The Circuit Court also held that the president of the 
defendant corporation was jointly liable with the corpora- 
tion for the damages resulting from the wrongful acts of 
infringement; inasmuch as it was shown that he “participated 
in the acts of infringement; and that he used the corporation 
as an instrument to carry out his own infringement.” 

In this case the decree of the United States District Court 
for the Western District of Oklahoma restraining further 
infringement on the part of Southwestern Tool Company 
and ordering an accounting was afhrmed. 





G. E. Seaberg with Pittsburgh 
Equitable Meter 


George E. Seaberg has been ap- 
pointed sales manager of the cou- 
pling and fitting division of the 
Pittsburgh Equitable Meter Com- 
pany, Pittsburgh, Pennsylvania. 
Seaberg’s long experience makes him 
well qualified to head this newly- 
created department. For the last 12 
years he was associated with the S. 
R. Dresser Manufacturing Com- 
pany as manager of their water 
works division, and prior to that 
was with the Peoples Gas Light and 
Coke Company of Chicago in an 
engineering capacity. 











G. E. SEABERG 





John Talley with Jensen Brothers 





John Talley has been 
appointed a district rep- 
resentative of Jensen 
Brothers Manufactur- 
ing Company, Coffey- 
ville, Kansas. His terri- 
tory covers part of East 
Texas, Northern Louisi- 
ana, and Arkansas. ‘His 
headquarters are at At- 
lanta, Texas. 

Talley has been con- 
nected with supply 
companies in the Mid- 
Continent since 1920 
and was formerly with 
Frick-Reid Supply Cor- 
poration at Haynesville, 
Louisiana, and the Bridgeport Machine Company in East 
Texas and Rodessa, Louisiana. 














JOHN TALLEY 
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B-M-W Admore 


Insert Pump Anchor 








The B-M-W 


First Choice PRODUCTS 
. are 
of Those Best Qualified to 
Choose Oil Well Equipment ree tae 
PAYS for itself quickly. SUPPLY 
SAVES expense of pulling tubing. STORES 


SAVES on sucker rods and other equip- 
ment where fluid level is high and 
well can be pumped above bottom. 

ELIMINATES necessity of other seat- 
ing means such as working barrels, 


@eNEILSON 
TOOLS (Safety 
Sucker Rod 
Hooks; Tubing 
Hooks, Rod Ele- 


vators, Sueker 


. , . Rod Sockets, 
seating nipples, or mechanical shoes. ete.); @ BALLS 
and SEATS 


SEATS your insert pump by packing 
off and holding down directly in the 
tubing itself. 

SCREWS directly onto the pump and 
replaces the conventional cup or me- 
chanical hold-down. The pump is 
run in the usual way with no special 
care required. 


Complete Data on Request 


(made for every 
pumping serv- 
ice); @ ADMORE 
Liner Barrels; 
@ TEX TYPE 
Plunger Fittings 
and Valves; 
@ COLLINS Belt 
Clamps, and 
@eADMORE 
Insert Pump An- 
chors. 
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BRAOFORO,.PA. TULSA. OKLA. 























Better PIPE TOOLS The most 

Built to industrial standards for complete line 

quality tools these are better of pipe tools 
| pipe tools, improved in design j made. 


and action with drop forgings, 
alloy steels, and hardened parts 
wherever they will add to per- 
formance or life. Handier, 
stronger, accurately made and 
finely finished, they make work 
easier, faster. They comprise 
the most complete line made, 
still each is an improved tool. 
The Chain Vise has drop-forged 
l-piece (patented) jaws that 
prevent crushing or bending of 
smallest pipe, tubing or conduit 
...the patented pipe wrench 
| has forged-in-lugs that absorb 
all side strain and nine other 
features—etc. 


Solid Dies and Stocks (3 types) 
Adjustable Dies and Stocks 
Receding Type Threaders (3 types) 
Pipe Cutter with Knife Blade 
Wheels (5 types) 
Standard Chain and Post Vises 
Chain Wrenches and Tongs (5 types) 
Pipe Wrenches 
| Ratehet Reamers 


WRITE FOR CATALOG P-35 


| 
| 
| ARMSTRONG BROS. TOOL CO. 
| “The Tool Holder People” 


331 N. Francisco Ave. : 

Chicago, U. S. A. Built for 

| Eastern Werehoute ond same Industrial 
199 Laf tte St., 

San pomenes” _ y tention Standards 
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WANTED! 

Your toughest 
. * 

cleaning. job! 
eg OAKITE cleaning show you how quickly car- 

bonized oil or scale deposits on exchanger surfaces 
yield to powerful, penetrating Oakite action. A solu- 
tion of the recommended Oakite material, easily made 
up and circulated through the equipment as directed 
cleans surfaces right down to the metal. Heat transfer 
capacity is fully restored. 

Hundreds of refineries are finding Oakite cleaning 

an invaluable aid in maintaining heat transfer at high 
efficiency. No need to disassemble equipment. Time is 


saved. Money is saved. Write us for full information. 
No obligation. 


Manufactured only by 
OAKITE PRODUCTS, INC., 48 Thames Street, New York, N. Y. 
Branch Offices and Representatives in all Principal Cities of the U. S. 

















With both Flow Control and 
Pressure-Control Regulators 
this Valve is APPROVED 


The V-Port gradual-opening 
valve here shown is thor- 
oughly dependable with flow 
controllers and instrument- 
type auxiliary-controlled 
pressure regulators and with 
many other forms of refinery 
equipment. Has many appli- 
cations also in other indus- 
tries. Made for either direct 
action (closed by diaphragm 
pressure) or indirect action 
(opened by diphragm pres- 
sure). Sizes 14-inch up, all 
with ample diaphragm area 
to give positive unfailing 
response. 








CF V-PORT 


MOTOR VALVE 


The 
CHAPLIN-FULTON MFG. COMPANY 


28-40 Penn Avenue Pittsburgh, Pa. 
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Death of George E. Emmons 
George E. Emmons, formerly manager of the Sche 
Works of the General Electric Company and later Vice-presj- 
dent in charge of manufacturing for the company, died in 
Pasadena, California, July 1. Burial was at Pasadena July 6 
Emmons, who devoted more than a quarter century direct. 
ing the development of one of the world’s largest electrical 
plants as general manager of the Schenectady works, was 
born in Westchester, Connecticut, September 9, 1857, 


H. M. Cooley to Staff of Bethlehem Steg] 
Company 


Herbert Mains Cooley, Tulsa, 
Oklahoma, has become connected 
with Bethlehem Steel Company as 
manager, field engineering, tubular 
products. His work will be principally 
the development of oil-country tubu- 
lar products. He will reside at Tulsa, 
Oklahoma, where he will be con- 
nected with the Bethlehem Supply 
Corporation, G. A. Tompson, vice- 
president. 

Cooley was formerly with Na- 
tional Tube Company in the capacity 
of field engineer. He is a pele of o. Mt. COGIEY 
Carnegie Institute of Technology, a member of the Engineers’ 
Club of Tulsa, and the American Petroleum Institute. 


nectady 








O. A. Haas On Trip to South America 


O. A. Haas, Tulsa district man- 
ager of the Allis-Chalmers Manufac- 
turing Company, left Tulsa the week 
of June 6th to 11th, on a business 
trip to South America. Haas will be 
gone approximately three months, 
after which he will return to Tulsa. 
During Haas’ absence, R. I. Moore is 


‘ acting manager of the Tulsa district 





office. 


O. A. HAAS 





From New York to Los Angeles for 
Air-Maze 


E. B. Treidler, well known among 
industrial equipment buyers in New 
York and California, is now special 
representative for Air-Maze Corpora- 
tion, covering Southern California 
and Arizona. He is representing the 
complete line of Air-Maze air filters 
for oil-field engine and air compres- 
sor applications. 

Until a few months ago Treidler 
was connected with the Alpha Steam 
Specialty Company, New York City, 
an Air-Maze distributor. There he be- 
came impressed with the possibilities 
of handling the Air-Maze line in California, his “home terti- 
tory”, where he had formerly spent many years working with 
industrial accounts. 

Accordingly, when the Harvey L. Laughlin Company of 
1315 E. 7th Street, Los Angeles, was recently appointed fac- 
tory representative for Air-Maze, Treidler joined them to 
take charge of the Air-Maze account. 





E. B. TREIDLER 
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Methods For the Determination of Salts in | 
Crude Oils | 


The Petroleum Rectifying Company of California, lessors | 
of the Petreco Electromatic De-Salting Process, recently have | 
been carrying some interesting articles on the ‘‘Determina- 


tion of Salts in Crude Oils,” in their house publication, “The A watins - WATER CANS 
; Electric Dehydrator.” These articles are written by C. H. M. “wo 
Roberts and R. W. Stenzel, two members of the Petreco tech- > > nemeE in On OR OR FS 28S 
nical staff, who have devoted considerable time to the subject. eatin pea = 
These articles doubtless will prove of considerable value / PLN \ CON Tee 
to refinery operators and technicians. Copies may be obtained | Ri | 46 CON veniam wae = rep Sang 
free by addressing Petroleum Rectifying Company of Cali- | Mra [0 
fornia, 530 West Sixth Street, Los Angeles, California. : fom a a ee we 


struction keeps water cool for long 
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Axelson Employees’ Picnic 


top. handy non-leaking push button 


Employees of Axelson Manufacturing Company held their a GOTT 
‘ ‘ ° Jater Cans f 
Ninth Annual Picnic June 25 at Montebello American Le- : 7 ye or 
gion Stadium in Los Angeles, California. Heading a diversi- andy field use. 
: = _ : Your Supply Store has 
fied program of games, contests, and dancing, Ray M. Hum- GOTT WATER COOLER 


them, get one today! 


phreys, assistant director of sales, master-ceremonied the 
entertainment of the 1300 employees and visitors present. 


Assisting him were Charles Jeffries and a committee of H P GOTT Wine ‘1 @) 


seventeen. 


WINFIELD, KANSAS 





| C. F. Camp Dies Following Operation 


C. F. Camp, Tulsa, Oklahoma, head of the C. F. Camp 
Company, secretary-treasurer of the Arrow Drilling Com- 
pany, and an active independent oil 
producer, died July 11 in a Tulsa 
hospital. A few days previously a leg, 
originally injured while playing foot- 
ball 25 years ago, had been ampu- 
tated. Camp was well known and 
extremely popular in the oil industry. 

Born in Roanoke, Virginia, 43 
years ago, Camp enlisted in the 
United States Army during the World 
War, becoming a sergeant in the en- 
gineering corps. After the war he 
moved to Tulsa and entered the oil 
business with the Keystone Lubricat- 
ing Company. He soon formed his own company, however, 
the C. F. Camp Company, distributors of oilfield supplies. 
He was active in affairs of the industry and was a member 
of the board of directors of the International Petroleum 
Exposition. 





Cc. F. CAMP 


Camp is survived by his widow, a daughter, Mary Ann, 
and a son, Charles F. Camp, Jr. 





Jack S. Mellon Passes Away 


Jack S. Mellon, foreign sales manager for Byron Jackson 
Company, Los Angeles, California, was taken by death the 
latter part of June. 


Mellon was born in Toronto, Canada, July 24, 1887, but 
his family moved to California when he was still quite young. 
He attended high school and business college in Pasadena. 
Mellon was engaged in the wholesale machinery business until 
1919 when he joined the staff of the Dunn Manufacturing 
Company. Subsequently he became sales manager of that 
company, a post he held until the company was merged with 
the Byron Jackson Company in 1928. He was placed in | ~~ 
charge of foreign sales for the expanded organization. 


Mellon’s work took him throughout the world and he was 


widely known in all foreign oil countries as well as in the Mail Your Subs / tion Now 


United States. 
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Cleaning-out time will 
repay you in increased 
production. With its power- 
ful suction action the 
MILLER, quickly at small 
cost, removes the sand and 
sediment that clogs free 
flow of oil. 











The MILLER is made in diameters 
of 214, 3, 312, 4, 4%, 5, 512, 7 and 
9 inches and lengths of 20, 25 and 
30 feet, 5/32-inch wall thickness in 
REGULAR TYPE, 14-inch wall tubes 
HEAVY Type Sand Pumps. 


INTERCHANGEABLE BOTTOMS 
Te Meet Every Condition 


@ BAILER BOTTOM 


With ‘the Bailer Bottom 
instefied the MILLER is 
ly changed to a Bailer 
g you a combination 
@ either Bailer or a Sand 
Bump in one tool. 


@ SAND BOTTOM 


Used when tools are run 
and when well is shot to 
quickly remove loose ma- 
terial. 


@ STAR BOTTOM 


Used for cutting the sand 
loose. 


@ CHISEL BOTTOM 


(In Pump) 
With this bottom tightly 
packed sand can be easily 
broken in small pieces so 
ii can be picked up in the 
pump. . 























W rite for Descriptive F older 
and Price List 


See Page 1445 COMPOSITE CATALOG 


Saud 


General Offices and Shop, Box 4516 
OKLAHOMA CITY, OKLA., U.S. A. 


Branch Shops and Offices: 
SAPULPA, OKLA. and KILGORE, TEX. 


FOR SALE BY SUPPLY 
STORES EVERYWHERE 
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"™"Dorroleum 


Engineer's | 
cont \NVOUS Tap, Es 


A DAILY REFERENCE 
_ FOR OPERATING MEN 


| INSTALLMENT NO. 14 


For the convenience of readers who wish to refer to the tables, each page 
carries in the upper right corner an index number that classifies the table 
according to subject matter. 


All petroleum engineering literature may be indexed for reference accord- 
| ing to the Dewey Decimal System as modified and extended for the petroleum 
industry by L. C. Uren, professor of petroleum engineering at the University 
of California. When classified according to these index numbers the material 
follows in a logical sequence and falls into several natural divisions, as illus- 
trated by the following outline: 


Nos. P000-P399—General 

Nos. P400-P499—Drilling 

Nos. P500-P599—Production 

| Nos. P600-P699—Transportation and Storage (includes Pipe Line) 
Nos. P700-P799—Refining, including 


| Nos. P770-P799—Natural Gasoline, which may be classified in a 
| separate division (as shown here) if of special in- 
| terest to the user. 


| Engineering Data Especially Compiled for Office, Field, and Plant Use 
| A REGULAR FEATURE OF THE PETROLEUM ENGINEER 
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INDEX TO TABLES* 


Index No. 
aaa 094.14 
Theoretical capacity of reciprocating pumps_ (sheet 3) P 094.865.1 
P 425.240.450 
Weight and displacement of 57s-in. drill pipe __.__ P 42 5.240.556 


Title of Table 
Diameter of wire of various gauges 


Weight and displacement of 4'-in. drill pipe____. 


Total upward pressure between drill pipe and 
casing __............. (sheet 3) P 448.425 


Total upward pressure between drill pipe and 
cating —_....... ___........ (sheet 4) P 448.425 


Horsepower required to compress natural gas_ (sheet 1) P 515.5 
__......-.-- (sheet 1) P 519.5 
Velocity of flow through 4-in. tubing. emeeanidcenaill P 533.300.4 


Energy required to lift fluid 


Pressure drop per mile of 8-in. pipe line, oil of 30° A.P.I..P 615.108.30 


Page Issue 
133 June 

83 July 
123 June 
127 June 
129 June 

79 July 
131 June 

81 July 
135 June 
125 June 


*This index of the second twelve installments is revised monthly as additional tables are published. A 


complete index of all tables included in the first twelve installments was published in the May issue. 


INDEX TO ADVERTISERS IN TABLES 


Page Issue 
Baker Oil Tools, Inc. (sheet 3) 130 June 
Baker Oil Tools, Inc. _(sheet 4) 80 July 
Broderick & Bascom Rope Company... -...128 June 
Diamond Chain and Manufacturing Company... 136 June 
Fluid Packed Pump Company (sheet 1) 82 July 
Mission Manufacturing Company (sheet 3) 84 July 
Petroleum Rectifying Company (sheet 1) 132 June 
Reed Roller Bit Company 124 June 
Staynew Filter Corporation 126 June 
Westinghouse Electric & Mfg. Company _. 134 June 


Backing Table No. 
P 448.425 

P 448.425 

P 425.240.556 
P 533.300.4 
P 519.5 

P 094.865.1 

P 515.5 

P 425.240.450 
P 615.108.30 
P 094.14 
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YEP, I REMEMBER way back when the oil industry was just a pup. It’s 
growed a heap since those days and as I sort of look back now and take inven- 
tory of myself, I guess I must have growed along with it. 

Why I remember when my boss first designed me. He figgered the industry 
needed a strong, safe tool that would run through a mighty small diameter casing and 
then would enlarge the open hole below the pipe to a sight larger diameter . . . and he ’ 
really turned the trick. Just look at me now, why by using only 6 bodies, I have a reamin’ . 
range of from 4” to 36” .. . and that’s some reamin’. As | remember it they had quite a 
time of namin’ me. But finally they christened me the “Baker Rotary Wall Scraper.’ Some- 
how that name just stuck and I've been sort of proud of the fact that I was the first tool \ 
of my type to be called a “Wall Scraper.” Of course they have improved me a lot since the x 
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early days. One of the first things they did was to fix me up with one of those Circulation 
Screens. Yep, it was the first time a tool like myeslf was designed with one of those thinga- 
majiggs. Then, of course, they studied various types of alloys and picked the one to make me 
out of that was strong, tough and wear resistant. They fixed it so’s my blades positively open 
and close . . . no chance to get me stuck down in a hole. And say, speaking of blades, they 
really wear. It’s sort of a secret but I'll tell you why (the blades are hard-faced with this here 
borium stuff which sure gives "em long life) . . . and they're easy to change too . . . only takes 
a few minutes. 
It seems like every year the boys in the field find a new use for me and while I’m 

not much of a hand to do a lot of braggin’, I am kept mighty busy helping to— 

Clean Up Oil Sands ¢ Set Liners ¢ Set Cement Plugs ¢ Bottleneck for Cement 
Jobs ¢ Enlarge Holes for Casing * Enlarge Holes for Gravel Packing * Make Water 
Shut-Off Tests ¢ Do Fishing Jobs © Straighten Crooked Holes . . . and a lot of ct 
other mighty important jobs in an oil well. 


Say, I almost forgot to tell you about one thing and that is why they now 
call me “Two Tools In One.” You see, by merely substituting Wall 
SAMPLER Blades (with small core taking tubes) for my regular Wall 
SCRAPER Blades, converts me into a Baker Wall SAMPLER .. . and 
then I can take actual samples of the formation from the side walls 
of any previously drilled hole. 

Well, I’m just about talked out, but if you'd like to have 
some more information, let me give you a tip . . . my boss has 
just completed a New 40 page treatise (called the Baker 
Broadcast No. 19) which covers all my important uses 


and applications. It’s a real education and a copy is 
yours for the askin’. 


rom 


ete 


See You Later, 
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MATERIALS, 
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Choose The Pump 
That Meets Your 
Particular Needs 














WILL ! 
\§ j 
HELP YOU a | 
é 
SOLVE | - 
YOUR - 
PUMPING } 
PROBLEMS. 
s 
“PRODUCER” “VOLUME ° . . : 
Groove PRODUCER” SE Eee Ee 
Seal Pump oon, . Seal Pump Pump TYPE TYPE” TYPE” 
FOR ORDINARY FOR These Are The FLUID PACKED 
CONDITIONS STRIPPER WELLS PUMPS You Know So Well 


GROOVE SEAL TYPE PUMPS 

“PRODUCER?” Insert (Rod) type pump for wells of medium 
depth and volume. Long, Efficient service is insured by 
precision fits and plungers made of durable “Service” or 
“Supreme” Alloys. Conforms to A.P.I. specifications. 

“VOLUME PRODUCER” Used in large volume wells. Has 
maximum cross-sectional displacement area possible in Insert 
(Rod) type design. A precision pump with long-wearing 
plungers of “Service” or “Supreme” alloys. Conforms to A.P.L. 
specifications. 

“PETROL A” This exceptionally low-priced precision 
pump is specially designed for stripper wells where both 
initial and operating costs must be kept at the minimum. 
One-piece plunger makes pump easy to handle in the field 
and makes fewer parts to stock. ; 


FLUID PACKED PUMPS 


The Fluid Packed Pump has demonstrated its efficiency in 
a great many oil fields of the world, pumping wells with a 


wide range of depths and gravity. Their ability to handle 
large quantities of sand without freezing and with minimum 
abrasion, has for years made them first choice wherever 
severe service conditions prevail. 

“MARGINAL” This new little Fluid Packed Pump solves 
the problems of profitably producing stripper wells where 
troublesome sand conditions prevail. Embodies the same 
successful principle us the larger Fluid Packed Pumps, with 
the same precision of manufacture and high quality of 
materials—at a new low price. 

“POSITIVE PULL” means positive pulling action. Re- 
commended wherever the insert feature is desired. 

“REMOVABLE” has the manually operated hook-on 
feature that enables the operator to remove the standing 
valve and standing tube, or to leave them in place, when 
pulling the traveling tube. 

“RIGID” Used where extreme sand conditions or highly 
viscous oils require most secure anchoring of standing valve. 


FLUID PACKED PUMP COMPANY 
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a — sass 
THEORETICAL CAPACITY OF RECIPROCATING PUMPS, GAL. PER MIN. PER CYLINDER 
4 Dighasement, echamaittns speed, mance alin sae min. 
gal. per stroke | | | | | 
per cylinder! | 18 2 | 22 | 24 | 26 28 30 | 35 | 40 1 | 50 
5.20 93.6 104.0 114.4 124.8 135.2 145.6 156 182 208 234 260 
5.40 97.2 108.0 118.8 129.6 140.4 151.2 162 189 216 243 270 
5.60 100.8 112.0 123.2 134.4 145.6 156.8 168 196 224 252 280 
| 5.80 104.4 116.0 127.6 139.2 150.8 162.4 174 203 232 261 290 
| 6.00 108.0 120.0 132.0 144.0 156.0 168.0 180 210 240 270 300 
| 6.20 111.6 124.0] 136.4 148.8 161.2 173.6 186 217 248 279 310 
6.40 115.2 128.0 140.8 153.6 166.4 179.2 192 224 256 288 320 
6.60 118.8 132.0 145.2 158.4 171.6 184.8 198 231 264 297 330 
6.80 122.4 136.0 149.6 163 .2 176.8 190.4 204 238 272 306 340 
| 7.00 126.0 | 140.0 154.0} 168.0 | 182.0] 196.0 210 245 280 315 350 
7.20 129.6 | 144.0} 158.4] 172.8] 187.2] 201.6 216 252 288 324 360 
7.40 133.2 148.0 162.8 177.6 192.4 207 .2 222 259 296 333 370 
7.60 136.8 152.0 167.2 182.4 197.6 | 212.8 228 266 304 342 380 
7.80 140.4 156.0 | 171.6} 187.2 | 202.8 | 218.4 234 273 312 351 390 
8.00 144.0 160.0 176.0 192.0 208.0 224.0 240 280 320 360 400 
| 
| 8.20 147.6 164.0 | 180.4 196.8 | 213.2 | 229.6 246 287 328 369 410 ¥ 
8.40 151.2 168.0 | 184.8] 201.6 | 218.4] 235.2 252 294 336 378 420 : 
8.60 154.8 172.0 189.2 206. 4 223 .6 240.8 258 301 344 387 430 
¢ 8.80 158.4 176.0 193.6 211.2 228.8 246.4 264 308 352 396 440 
9.00 162.0; 180.0} 198.0 | 216.0 | 234.0] 252.0 270 315 360 405 450 
| 9.20 165.6 | 184.0 | 202.4 | 220.8] 239.2 | 257.6 276 322 368 414 460 
| 9.40 169.2 188.0 | 206.8 | 225.6 | 244.4] 263.2 282 329 376 423 470 
| 9.60 172.8 192.0 211.2 230.4 249.6 268 .8 288 336 384 432 480 
9.80 176.4 196.0 215.6 235.2 254.8 274.4 294 343 392 441 490 
10.00 180.0 200.0 220.0 240.0 260.0 280.0 300 350 400 450 500 
| 12.00 216.0 | 240.0} 264.0 | 288.0] 312.0] 336.0 360 420 480 540 600 
14.00 252.0 | 280.0} 308.0 | 336.0} 364.0 | 392.0 420 490 560 630 700 
16.00 288.0 | 320.0} 352.0 | 384.0] 416.0] 448.0 480 560 640 720 800 
18.00 324.0 | 360.0} 396.0 | 432.0] 468.0) 504.0 540 630 720 810 900 
20.00 360.0 400.0 440.0 480.0 520.0 560.0 600 700 800 900 1000 
22.00 396.0 440.0 484.0 528.0 572.0 616.0 660 770 880 990 1100 
24.00 432.0 480.0 528.0 576.0 624.0 672.0 720 840 960 1080 1200 
26.00 468.0 | 520.0 | 572.0] 624.0} 676.0 | 728.0 780 910 1040 1170 1300 
28 .00 504.0 560.0 616.0 672.0 728.0 784.0 840 980 1120 1260 1400 
30.00 540.0 600.0 660.0 720.0 780.0 840.0 900 1050 1200 1350 1500 
| 35.00 630.0 700.0 770.0 840.0 910.0 980.0 1050 1225 1400 1575 1750 
| 40.00 720.0 800.0 880.0 960.0 | 1040.0 | 1120.0 1200 1400 1600 1800 2000 
| "45.00 810.0 900.0 990.0 | 1080.0 | 1170.0 | 1260.0 1350 1575 1800 2025 2250 
50.00 900.0 | 1000.0 | 1100.0 | 1200.0 | 1300.0 | 1400.0 1500 1750 2000 2250 2500 
60.00 1080.0 | 1200.0 | 1320.0 | 1440.0 | 1560.0 | 1680.0 1800 2100 2400 2700 3000 
70.00 1260.0 | 1400.0 | 1540.0 | 1680.0 | 1820.0 | 1960.0 2100 2450 2800 3150 3500 
80.00 1440.0 | 1600.0 | 1760.0 | 1920.0 | 2080.0 | 2240.0 | 2400 2800 3200 3600 4000 
¢ | 90.00 1620.0 | 1800.0 | 1980.0 | 2160.0 | 2340.0 | 2520.0 | 2700 3150 3600 4050 4500 
100.00 1800.0 | 2000.0 | 2200.0 | 2400.0 | 2600.0 | 2800.0 3000 3500 4000 4500 5000 
1Table P 094.865, Sheets 1 and 2, pp. 123, 125, July, 1937. 
For double-acting pumps make sure that the “‘displacement’’ value used is the total for both ends of the pump. | 
Jury, 1938 
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IMPROVED MISSION 
SLUSH PUMP PISTONS 


Gat UPKEEP COSTS 
IN HALF...... 


REPLACEABLE RUBBERS Cuts Reconditioning Costs In Half ... Cheaper 


4 operation ... Replaceable without removing 
in a permanent bod y Piston from Rod... Saves time . . . Saves Liners. 


Pistons Last Longer ... Resists any pressure... 


DROP FORGED CHROME Permits safe use on Tapered Rod, thereby posi- 
"8 Cea \@ >) Fe 310) ) > QO) Y= tively eliminating rod cut-outs, saving rod costs 


‘ . .. Can be reworked economically ... Elimi- 
piece cons truction nates danger of wrecking pump. 


IGHTEST WEIGHT PISTON Reduces Liner and Rod Wear .. . Reduces pack- 
ON THE MARKET ing costs ... Saves packing time. 


Pistons Last Longer ... Liners last longer .. 
REATER WIPING SURFACE Faster drilling ... More fluid per hour. 
Insurance Against Misfits ... Saves shut-down 
AREFUL INSPECTI ON time ... No lost time in installation ... Longer 
piston life. 





SAVING MONEY 
for SUCCESSFUL OPERATORS 
the WORLD OVER 





ae 


MIESSs CO. 


--= ss = = HOUSTON, TEXAS 


MISSION SLIPS - = On ~~ MISSION PISTONS - MISSION PISTON RODS - MISSION SwaBs 
EXPORT OFFICE: 30 ROCKEFELLER PLAZA, NEW YORK 











Sold through supply stores everywhere 
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